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(54)Title: TETRAHYDROBENZINDOLE COMPOUNDS 




(57) Abstract 

Compounds represented by general formula (I) and pharmaceutically acceptable salts thereof which strongly inhibit [ y HJ-serotonin 
and ( 3 ll)-5-CT binding to the human serotonin ^ff ff^g ccpt P r subtype expressed in a cultured cell line and can provide medicinal 
compositions for treating or preventing mental diseases. In sawTfonnula (I) A represents N, CH, C having a double bond or CR S ; B and Z 
independently represent each N, CH or CR l , provided that A is N when B and/or Z is N; R 1 represents hydrogen, halogeno, lower alkyl, 
cyano, trihalomethyl, hydroxy, alkoxy, alkylthio, alkylsulfenyl, alkylsulfonyl, alkoxycarbonyl, sulfamoyl, optionally substituted amino, 
optionally alkylated carbamoyl, acyl or carboxy; R 2 represents hydrogen or lower alkyl; R J represents hydrogen, lower alkyl or aralkyl; R 4 
represents hydrogen, halogeno, lower alkyl, hydroxy I, alkoxy, acyl, alkoxycarbonyl, nitro, optionally substituted amino, optionally alkylated 
carbamoyl or acyloxy; R s represents lower alkyl, cyano, carbamoyl, carboxy, acyl, acyloxy, alkoxy, alkoxycarbonyl, trihalomcthyl or 
hydroxy; and n is an integer of from 2 to 6. 
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0) ©^#33© 6 - 8 fflr©4>fc < £ *>-o^g&£j5;*tfSC<!:lc<fc«3 
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im%. ea&«$, ^dd^ ^od^^ i.2-^ ddi ^< & 
tra©»*4\ ot;~*n^a«ETT^nSc />oyHtitLt77i £&x 

^£x 3^^©{J^tc. i-7;^nt'U^-'fA l-7;loJ-o-2 
1 6-^?oDt , 'J^-'7A -r h-57;U3fa^5- h#£'©#iift©x tfcteg 

*>7i Ktt£*©N-7;W*n-N-7/l'*;l'-Xvl'*^7 K®x H-7«/*a^yif 
>x;u*W ^ Kte£*©N-7;M-p;ui<'* W $ KHx ^ffi^^K^ h *) V A. 

^ij-^b- ^5 7>yRje{±. fii&©?¥lETx —SMfcft*. ?no*R 5> 
So £/Cx 7WWkffl<hLTt*aHt7-bf»;W £<b7*a f;Wi'©7 >f 

tLfctD^, ?Kx 7;i/3-^x 7 s va<£<»fi?-»iffLT*n*n*^**vKii# 

#x i^f;Hli*, Ti KIIHIftit4C4^*4. JfrtU^MttLT* 

^haft&lCoffltLTtex £ WKITefT "5 Tkx &7K#Bfc& 
&7-tr*-;l/^©ig£g?x - ha^-?A f h 5 7;l/*osK5- h^©- h n-«7 

titfx -fb^«J (b) £5f£>£t!:Sj|iiKaoTt>ck<x -fb^ (b) iS«$*fc 
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T5?#$£ *^+:-;U*©IHUc»*JR^*» A LT7 S//M-* ■> 

if&ti. *-f*t£4U (a- 3) (a- 3-0) ±iE©.fc-?{C 

»3Sf*«±©**«^Jw»LKtftKJ6*m\ 8fl#©*fcM:ttlw. %*©«^tt 
i\L&® (c) £Rj63*T*fc£«j (a-1) i: LT, Ztlbtt&to (b) ££R 

-ft^ (I) Ji. OT©#ftT C<i#T*S. 
<l&Ql (O KfUTCMCfKCHO.-.-X h&tf XttfllEEIteE]-© 

EK«£|S|-©»»S:*-*-o ]£fflHTMb£4» (I) (i^fi5t$tL9So ttt*> 
5* TERJ65£©ai<. 



<t^«B (a) fc. cnb©ffc£tt**S©#aETRJ63tffc8U T 




OHC-(CH2> 



n-l 
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#tit&® (b) tZh } )7*\>* : s*^%fc+t i )VJ*m<D&7tfflZm'X]§L 
ZZti)<X£Z>o 

PbUfOtf^ h^>. S8Sif/K »Si^^^ /fMva 

it. ito\nnm<zn. &ti^®mit¥®m.z*t&(DmmtLxmM2ti. 
mmvm&iz&^xtt, m^wctfmznz&oMi&ttzzttfX'ZZo 

Kd + ^7^/7>-K> 7-;rii'i, B&flS^ 

g N 7Dy»)|, :i"?8t&« 7^;U®i&. vl/<f >IMIx v>-r/U»ig. $fi 

So ' ' 

fttt. «iRtttj:<ir©iHw^ffltt«-^-rto<»:S*)ti*o 
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cn *©&aH*4(^ asffl^e,nTi»*R»»x NittAU e^au jihr«» 

tl*tf£ft5» ±Ett#f#J«, i pHMEftU 

LTMfi-TS So 

a«±aiit«»+0. 1 ~5 0£fi%, ff* L< ttO. 1 ~2 0Mfcg£T&5o 

*©«£lcj6CT*ftftS6$n.6j&<. 3ttEfeAl B^«91~1000mg. if* 
L<(il~300mgT*<9. Cti*l B 1 S*fclitt@i:»tfTtt4tS. 

»W * tz tf>OM&<DBB 
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Utfjl 2 a- -2a. 3. 4, 5 -x Ko^^X [cd] 

y ( 1H) -fr^ 

2a. 3. 4. 5-fh5kKn^ [cd] -^f>K-^-2 ( 1 H) (3.0g. 
lTranol) £&*N.N-v^^*^T;: K (120ml) Kfc^L/cBL 
<b^- M *A (760ag. 19mmol) £JjD*-£&T' 1 fSRSHtftL/co 1 . 

4--;^Dt^> (6.3mk 52mn>ol) £K 1 7B#P«, l H£#UCo 

*> (IN) £A0X./c«, ftBfct^UCfcO 
Kl64ja«*«lltitfcft. *n*IS*QA*7k1?«s#x fc*«*M*A-elHr 

5 7<-T'4MWB9iU ±Ei««!*1.8g (5.8nunol> )R$33%) 

1 H-NMR (CDCh) <5 1. 17 - 1.28 (1H. n). 1.32 - 1.51 (2H. ■). 1.72 - 
1.90 (5H. a). 2.06 - 2.19 (2H. m). 2.60 - 2.70 (1H, m). 2.80 -2.89 ( 
IH. m). 3.30 (2H, t. J=7.0Hi). 6.67 (1H. d. J-7. 4Hz). 6.81 OH. d. J 
=7. 8Hz). 7. 12 (1H. dd). 7.34 (IH. br s) : MW 308. 22 (C, ,H, B BrN0) : 

7X7^? ESI D / z 307 : 309 = 1 : 1 00 + 

£ftffl2 2 a- (}-^t7-ob» -2a. 3 . 4. 5 -f Ko^>X [cd 
1 -f > K-^-2 ( IH) 

2a, 3.4. 5-f h7t Kp^>X [cd] -- f > K-^-2 ( I H) -*> (l.Og. 
5.8mmol) £**7kN, N- ^ f^^AT K (40ml) lc**Lfcfc, I* 
>j*A (230mg, 5. Snnnol) * toil 6 OTT? miBW^Lfco 1 . 3 

-^nt^o/O (l.8ml> 17«ol) tfM«#Lfco 

U ±l£iWB!£l50n)g (0.51mmok iR$8.8%) lifco 

'H-NMR CCDC10 <5 1.32 - 1.44 (IH. n). 1.62 - 1.73 (IH. in). 1.81 - 
2.03 (111. ■). 2.08 - 2.22 (2H. ■). 2.62 - 2.71 (IH. m). 2.83 -2.92 ( 
IH. m). 3.24 - 3.34 (2H. ■). 6.69 (IH. d. J=7. 6Hz). 6.82 (IH. d. J=8 
.0Hz). 7.13 (111. dd). 7.70 (IH. br s) : MW 294. 19 (C„H, aBrNO) ; 
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bJV EIMS m / z 293 : 295 = 1 : 1 (M)* 
^£&^>] 3 2 a- (5 -7*0^ >?•;»/) -2a, 3, 4, 5-ff5b Kp^>X [cd 
3 -OK-yU-2 (1H) 

2a,3.4,5-f[-7t Kn'OX [cd] -f>K-^-2 ( 1 H) (l.Og, 
5.8miDOl) £&7kN.N- : s / *)\,*frl*7 i K (40ml) IzmMltz'i^ h 
'J 7 A (250mg. 6. 3mmoI) ^rifl^ST 1 ^it^LAio ^©R^IC 1.5- 
^■/n^^>^> (2.4mk 17mmol) 7 B*P.S1£#L/Co 

IHL, ±ieg& t J#j£230mg (0.70mmoU )R4U2%) iffco 

' H-NMR (CDCh) 6 1. 03 - 1.15 (1H, m). 1.25 - 1.44 (4H. m), 1.71 - 
1.92 (5H, m). 2.02 - 2.19 (2H, m), 2.60 - 2. 70 (1H, m). 2.77 -2.90 ( 
1H. ni). 3.32 (2H, t, J=7.0Hz), 6.67 (1H, d. J=7.4Hz), 6.81 (IH. d. J 
=7.4Hz). 7. 12 (1H, dd). 7.30 (1H, br s) ; MW 322. 24 (C, eHjoBrNO) ; 

7XX^^ h;U EIMS m / z 321 : 323 - 1 : 1 GO* 

■%mm 4 4 - 7 x -)v ') v >mm 

l.2.3.6-fh7t Ko-4 -7 x-ypfj (200mg, l.Onmol) 

fcJcC/ 1 0%/?7^^l (30mg) (2ml) ik 7k$gfflm7T* 

i 9b$PbOT#l^„ 5£&£ali§u ^g^y ^y-^r+^ic^L^, at 

f££ft&££*3-tt&ES£-r£C£i;:J:oT. _Lfea&^3£l90ng (0.95mmok 
M93%) f# tz 0 

'H-NMR (CDC1,) <5 2.01 - 2.10 (2H, m). 2.17 - 2.30 (2H, m), 2.72 - 
2.82 (1H. m), 2.98 - 3.07 (2H, m), 3.60 - 3.68 (2H, m). 7.22 - 7.29 
(3H, m). 7.31 - 7.37 (2H. m) ; MW 197.71 (C,,H,,C1N) : 
? hfr EIMS m / z 161 (M) + 

HSfcffl] 5 2 a- [4- 14- (2-> h*>7x~;U) t'^yi/-M Zf=h)V] - 
2a, 3. 4, 5-r F?b KpOX [cd] -f > K->U-2 ( I H) 
2 a- -2a. 3. 4. 5-t h5t Kn^>X [cd] ■< > K- 
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;l/-2 (1H) *y (220mg, 0.72maol) , 4- {2-/ h * ■> 7 x ^ ;l/) i? 
> (150mg, 0.79mEol) 'J (150mg. 1. lmmol) £&7kN,N-v/^ 

;^ybA7 ; K (5ml) 5 0 ^CT' 4 B$RSiif # L fco /§8I£®E&±U 

435^280mg (0.68mmok i£W4%) *fA:o 

'H-NMH (CDC1 3 ) 6 1.04 - 1.15 (4H. m). 1.26 - 1.51 (4H, m), 1.76 - 
1.92 (3H, m). 2.07 - 2.20 (2H. a). 2.25 - 2.38 (2H. ■), 2.54 -2.68 ( 
511. m). 2.80 -2.90 (111. m). 3.05 (4H. br s). 3.85 (3H. s). 6.84 (1H 
. d. J=8.2Hz). 6.88 - 7.00 (3H. n). 7.12 (1H. dd/ J=7. 6. 7.6Hz). 7.42 
(1H. br s) ; MW 419.57 (C 86 H 31 N,02) ; 7XX^n^ ESI m / z 
420 (M+H)- 

/Co 

MW 456.03 (C 26 H 3 ,C1N 3 0 2 ) EIMS ra / z 419 (M-HCI)" 

6 2 a- [4- (4-7x^-1, 2,3,6-f h5b F p b: ■) v> ;b) 77" 
-2a, 3, 4. 5-rh?k KoOX [cd] -f >K-^-2 ( 1 H) 
4- (2-> h + >7x-^) tf^^yCfW/C* 1 . 2. 3. 6-x h-7 t Kn 
-4 - 7x-^b'iJ ^>^g?lg^ffl^/cffelillS(6^5 il^O^&T&J&L^ (iR 
j£56%) o 

1 H-NMR (CDCIa) <5 1.04 - 1.16 (111, m). 1.25 - 1.55 (4H. m). 1.77 - 
1.93 (3H. m). 2.07 - 2.20 (2H. m). 2.29 - 2.42 (2H. m). 2.50 -2.57 ( 
2H, m). 2.60 -2.69 (3H. m). 2.80 - 2.89 (1H. m), 3.10 (211. dd, J-6.3 
, 2.7Hz). 6.02 (1H. s). 6.67 (1H. d. J=7. 8Hz). 6.80 (1H, d. J=7.8Hz). 

7.11 (1H. dd). 7.19 - 7.38 (5H. m), 7.54 (1H. br s) ; MW 386.54 ( 
CeHaoNaO) ; VXX^? h/V EIMS m / l 386 (M)* 

mbtitz? u-^^ssiaft^ ? ; - Mzmmt z c tiz& . &&&&& 
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MW 423.00 (02^3,01^0) ; 7XX^n;b BIMS m/z 386 (M-HC1V 

nmmi 2a- [4- u-(2-x^^ 1 z^ -h-m - 

2a. 3. 4. 5-f h5 b Kp^vX [cd] *f > K-./U-2 ( 1 H) 
4- (2-y h*>7x-;U) f^5^>lCftX.T, 4 - (2-Xr-*>7x^4/ 

'H-NMR (CDC1,) 5 1.04 - 1.14 (1H. m), 1.32 - 1.39 OH. ■), 1.44 ( 
3H, t. J=7. 1Hz), 1.75 - 1.92 (3H, m), 2.08 - 2.19 (2H. m). 2.25 -2.38 

(2H. m), 2.53 -2.69 (5H, m). 2.80 - 2.90 (1H. m), 3.02 - 3.14 (4H, b 
r s). 4.05 (2H, q), 6.67 (1H. d, J=7.6Hz), 6.79 - 6.98 (5H, m), 7.11 

(1H, dd. J=8.0Hz), 7.39 (1H. br s) ; MW 433.59 (C 2 ,11, 5 N 3 0 2 ) ; "7X 
X** U\, TS m / z 434 (M+H)' 

MW 470. 05 (C,7H 3t ClN,02) :7XX'<n/l' BIMS m / z 433 (M-HC1) + 
£tt0V 8 2 a- [4- j.-frV^yV-h) -7=f-fr] -2a, 3, 4, 5 -r 

h?t Ko^>X [cd] K— VP- 2 (1H) -t> 

1 H-NMR (CDCL) <5 1.03- 1.15 (1H. n), 1.25 - 1.51 (4H. m), 1.75 - 
1.92 (3H. m). 2.07 - 2.20 (2H. m). 2.24 -2.36 (2H. m). 2.49 -2.56 (4H 
. di). 2.60 -2.69 (1H. m), 2.80 - 2.88 (IH. m), 3.13 - 3.19 (4H, m), 
6.67 (1H. d. J=7.6Hz). 6.79 - 6.86 (2H. m), 6.91 (2H. d. J=8.4Hz). 7. 
11 (1H. dd), 7.22 - 7.29 (2H. m). 7.50 (1H, br s) ; MW 389.54 (C 2S 
H 31 N 3 0) ; 7XX^^ BIMS m/z 389 (M)* 

MW 426.00 (C S5 H,2C1N,0) ; I )\, LC m/z 390 (M+H)" 

9 2 a- [4- (4-7x-^bX'J zTf-fr] -2a. 3, 4, 5-f 

hvt Foot: [cd] -f>K-/u-2 (ih) -*y 

2 I 
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'H-NMR (CDCh) 5 1.02- 1.14 (1H. id). 1.22 - 1.54 (4H. m). 1.75 - 
1.93 (7H, m), 2.07 - 2.20 (2H. ■). 2.23 -2.36 (2H. ■). 2.41 -2.51 C1H 
. m), 2.60 -2.70 (1H, n). 2.80 - 2.90 (1H. m). 2.95 - 3.04 (2H, a). 
6.67 (1H. d, J=7.8Hz). 6.81 (1H, d. J=7.8Hz). 7.12 UH. dd). 7.26-7 
.24 (3H. m). 7.25 - 7.33 (3H. m) ; MW 388.55 (C,.H„N,0) 
? h Jl LC m / z 389 (M+H) * 

MW 425.01 (C 26 H 3 ,C!N*0) wW^Yfr LC m / z 389 (M-HC1+H) 
%m\ 1 0 2 a- [4- 14- (4-^ h*>7x-;U) f^v^l 7^] 
-2a, 3. 4. 5-fh7bFn^X [cd] ( 1 H) 

4- (2-> h*->7x^) b^^KfU-T. 4- (4-> h*->7i-* 
) t '/<5y^ltttt*«:ffl^fcflllW««5tigao^tt-e^lfiLA: 01X^61%) „ 

'H-NMR (CDClo) <5 1.03- 1.14 (1H, m), 1.25 - 1.52 (4H. o). 1.75 - 
1.91 (3H. m). 2.05 - 2.20 (2H, ■). 2.23 -2.35 (2H. m). 2.50 -2.57 (4H 
. m), 2.60 -2.70 (1H, m), 2.80 - 2.90 (1H. ■). 3.01 - 3.09 (4H, m), 
3.76 (3H. s), 6.66 (1H. d. J=7. 8Hz). 6.79 - 6.89 (5H. m), 7.11 (1H, 
dd, J=7.4Hz), 7.29 (1H. br s) ; MW 419. 57 (C.H^N.O,) ; 
? E1MS m / z 419 (MV 

MW 456.03 (C,.H,.C1N,0,) EIMS m / z 419 (M-HCD* 

^Kin 1 1 2 a - [4- (4- (2-/W i^) b^^-*) 
-2a, 3, 4, 5-f>7bFo^X fed] 4>K -JU-2 ( 1 H) -*> 

4- (2-y ^i/7i-W tX7^>i:«xt, 4- (2->W*iW 

1 H-NMR (CDCla) 5 1.04- 1.14 (111. m), 1.28 - 1.51 (4H. m), 1.76 - 
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1. 93 (3H. m). 2. 06 - 2. 19 (2H, m). 2. 25 -2. 38 (5H, m), 2. 44 -2. 70 (5H 
, m). 2.80 -2.93 (5H. m). 6.67 (1H, d. J=7.8Hz). 6.81 (1H. d. J=7.4Hz 
). 6.95 - 7.01 (3H. m). 7.10 - 7.17 (2H. m), 7.28 (1H. br s) ; MW 
403.57 (Ce 6 H, a N 9 0) ; 7X7^^ E1MS m/z 403 (M)' 

tZo 

MW 440. 03 (CeH^Cl^O) ; 7XX^ V )V EIMS m/z 403 (M-HCI)* 
%m 12 2 a- [4- {4- (3-> h*->7x-;U) fc^-?;?-^) 7^1/ 
3 -2 a. 3. 4. 5-fh7b Yu^yX [cd] ^>K-;U-2 (1H) 

4- (2-/ h + ->7i-;W) v>(CftX.T> 4- (3-> h*->7x-^ 

) f^v v>igg^£ffll^ffe(±H]&fefai5 iP^O^T^Lfc (iR$85%) 0 

H-NMR (CDCls) 6 1.03- 1.15 (1H, m). 1.24 - 1. 50 (411, m), 1.75 - 
1. 92 (3H. m), 2. 05 - 2. 20 (2H, m), 2. 22 -2. 35 (2H. m). 2. 47 -2. 55 (4H 
, m), 2.60 -2.69 (1H, m). 2.79 - 2.89 (1H. m). 3.12 - 3.18 (4H, m). 
6.40 (1H. dd. J=8. 2. 2.3Hz), 6.44 (1H, dd, J=2.3Hz), 6.52 (1H. dd. J=8 
.4Hz). 6.66 (1H, d. >J=7.6Hz), 6.81 (1H. d. J=7. 6Hz), 7.09 - 7.17 (2H. 
m). 7. 31 (IH. br s) ; MW 419. 57 (C 2 .H, ,N a 0 2 ) ; |>A EI 

MS m/z 419 (M)* 

tZo 

m 456. 03 (C 26 H,«C1N 3 0 8 ) ;7^n/l' EIMS m/z 419 (M-HCO* 
HJfetfiJl 3 2 a— [4- 14 - (3-m7/l/tP/fJl/7x-^) 
M -f=f-M -2a.3,4.5-fh7b KpOX [cd] 4 > Y-fr-Z- ( 1 H) - 

4- (2-> h + >7x-yp) b*^7 ^ >ICftiT. 4 - (3- h 'i7;l/to/f 

;U7x-yw) t'^^yS-fflWififclifdiEWS £P]8©7j&t£/&LA: (US$79 

%) o 

'H-NMR (CDCh) 5 1.04- 1.17 (1H. id). 1.28 - 1. 52 (4H, m). 1.75 - 
1.93 (3H. in), 2.06 - 2.20 (2H, m). 2.25 -2.36 (2H, m), 2. 49 -2.55 (4H 
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. a), 2.60 -2.70 (1H, m). 2.80 - 2.87 (1H. m). 3.18 - 3.22 (4H. m). 
6.67 (1H. d, J=7.6H2). 6.80 (1H, d, J=8.0H2), 7.00 - 7.14 (1H. m). 7. 
27 - 7.36 (2H. m) ; MW 457; 54 (C ! «H,oF,N 3 0) ; -777*7 Y)\< BIMS 
m / z 457 (Mr 

/Co 

MW 494.00 C^sH^CIFiNjO) ;i77.*7 V* E1MS m / z 457 (M-HCD* 
1 4 2a- [4- (4- (2-?aP7x-;U) ^^/-/H T^AQ 
-2a, 3, 4, 5-f1-7b Ka^>X [cd] ( 1 H) 

4- (2-/ b*i/7x-;l/) b'^^KftX-T. 4-(2-?DD7x^) 

•H-NMR (CDCh) <5 1.03- 1.16 (1H, m), 1.29 - 1.51 (4H. m). 1.76 - 
1.92 (3H. m), 2.06 - 2.20 (2H. in), 2.26 -2.39 (2H. n), 2.51-2.69 (5 
H, m). 2.80 -2.90 (1H. m), 3.00 - 3.08 (4H. m). 6.67 (1H. d. J =8. OH 
z). 6.81 (1H. d. J=7.6Hz). 6.95 (1H. ddd, J=8.0, 7.2. 1.5Hz), 7. 03 ( 
1H. dd, J=8.0Hz). 7.12 (1H. dd). 7.20 (1H. ddd. J=l. 5Hz). 7.26 (1H. 
br s). 7.34 (1H. dd) ; MW 423.98 (C 2 S H, 0 CIN,0) ; VX^H^ EI 
MS m / z 423 : 425 =3:1 (M) ' 

fco 

MW 460.45 (Cz sH.i iCI 2N3O) : 17.7**9 V* EIMS m I 1 423: 
425 = 3 : 1 (M-HCD* 

H!(6^| 1 5 2 a - [4- 14- (3-^^7x^) -2-J?)\/t°*z>i>-Jl> 
I -2a. 3. 4. 5-fl-7b YoKyX [cd] ^> K-*-2 ( 1 H) -* 



4- (2-y ^->7x-M tr^7y>iwftx.Tx (3-^tWU 

) o 

1 H.-NMR (CDCh) 6 0.99 (311. dd. J=6.4. 4. 9Hz). 1.05 - 1.18 (1H. m). 
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1. 30 - 1. 50 (5H. m). 1. 75 - 1. 92 (3H. in). 2. 07 -2, 40 (9H. m). 2. 45 

-2.51 (1H. m). 2.60 -2.70 (2H. m). 2.80 - 2.90 (1H, m). 3.01 - 3. 19 ( 

2H. m). 6.64 - 6.75 (4H. m). 6.80 (1H. d, J=7.4Hz), 7.09 - 7.15 (2H. m 

). 7.21 (1H, br s) : MW 417.59.(0,^^,0) : 7X7^n^ EIMS 
d / z 417 (M)* 

tZo 

MW 454.05 (C S tH J6 C1N 3 0) ; -?XX<9 hfr PB m / z 418 (M-HC1+H) 1 
mm&\ 1 6 2 a- [3- [4 - (2-/ r-*->7x_;U) iS-M zfu£ 

Jl] - 2 a. 3, 4. 5-rh7b Yu^yX [cd] -f >K-Jl/-2 ( 1 H) -* > 

2 a - (4 -7p*"/f\rt') -2 a, 3,4.5 -rh^t FoOX [cd] >f > K— 
*-2 ( 1 H) * > (^lifefll 1 ) Icft^T. 2 a- (3-7 r a*7'n f;U) -2a. 3 
,4,5-fh7t KdOX [cd] -C > K-*-2 ( 1 H) (Hife^l 2 ) 
t-^dfe{iHJ(5^l5 iInim©^T-^fi!<:L/c (JR^98%) o 

'H-NMR (CDCIj) 5 1. 24 - 1.43 (3H. m), 1.79 - 1.89 (3H. m), 2.07 
-2.37 (4H. m), 2.07 - 2. 37 (4H. m). 2.47 - 2.69 (5H. m). 2.81 -2.89 
(1H. m). 2.98 -3.11 (4H. m), 3.84 (3H. s). 6.66 (1H. d. J=7. 6Hz). 
6.80 (1H. d. J=8.0Hz). 6.84 (1H, d. J=8.4Hz). 6.89 - 7.01 (3H, m). 
7.11(111. dd). 7.22 (1H. br s) ; MW 405.54 (CtiHnNiOt) : vXX^ 
^ h )\> TS m / z 406 (M+H) ' 

A- O 

MW 442.00 (C^H^Cll^OahvXX^ h;U EL IMS m/z 405 (M-HCI) + 
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%mm 1 7 2 a - [ 3 - ( 4 -7 x-;U- 1, 2, 3. 6-f h5b Kab''J ->';U) 7 
DbVU] -2a. 3, 4, 5-t b Ko^>X [cd] -f > ( 1 H) 

4- (2-^ h*>7i-,iU) f^7^>ICft^-T. l,2.3,6-fh7tKn 

|R$72%) o 

'H-NMR (CDCU) <5 1.25 - 1.42 (2H, m). 1.53 - 1.69 (1H, m), 1.78 - 
1. 94 (3H. m), 2. 08 - 2. 21 (2H. m), 2. 29 - 2. 42 (2H, m). 2. 48 -2. 56 (2 
H. n). 2.56 -2.69 (3H. m). 2.81 - 2.89 (1H, s), 3.04 (2H. dd, J=6. 1. 
2.7Hz), 6.00 (1H. br s), 6.66 (1R d, J=7.4Hz). 6.79 (1H. d, J=7.8Hz) 
. 7.10 (1H, dd), 7.19 - 7.37 (5H. m), 7.52 (1H. br s) : MW 372.51 
(C ss H i8 N,0) : BIMS m / z 372 (M) 4 

W 408.97 (CtsH,,ClN,0) ; 7X^n^ BIMS m/z 372 (M)* 
nm®l 1 8 2a- [5- |4- (2-nt->7i^) ^7-^-^1 
] -2a. 3. 4. 5-rh?l: YaOX [cd] W > K-;b-2 ( 1 H) Or > 

2 a - (4-7 , n ; e7'fW -2a. 3.4,5 -xh^b Kd^>X [cd] -f y Y- 
;u-2 ( 1H) *> GkWRl > i-ftx.T. 2 a- (5-^n^yf;l/) -2a. 3. 
4, 5-f K5b Ka^>X [cd] -f y K-^- 2 ( 1 H) (HJfetfiJ 3 ) 

•H-NMR (CDCh) <5 1.04 - 1.15 (1H. m). 1.17 - 1.50 (6H, m). 1.73 - 
1. 90 (3H. m). 2. 06 - 2. 19 (2H, m), 2. 28 - 2. 35 (2H. m). 2. 53 -2. 69 (5 
H. m). 2.80 - 2.90 (1H, m), 3.01 - 3.13 (4H. m), 6.66 (1H. d. J=7.6Hz 
). 6.79 - 7.00 (5H. m). 7.11 (1H. dd. J=7.6Hz). 7.21 (1H. br s) : 
MW 433.59 (C 2 ,H 3 sNjO,) ; T**^? V >\> FAB m/z 434 (M+H)' 

if y> tx tz 7 <J - &££g?t&*Q f9/-n> izfem? & C £ K <fc o T , if 

/Co 

MW 470.05 (CitHxClNiOt); 7^^^^ EIMS m/z 433 (M-HC1)' 
gyfet&j 1 9 2 a- [5 - (4 -7 x ■=•/!/-!. 2 , 3 . 6-f h7t Kd b* 'J v^U) ^ 
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-2a, 3,4,5-yh5b Ko'OX [cd] ^>K->>U-2 ( 1 H) 
4- (2-y h + >7x^;l/) h*^5 x>(wft^T. 1. 2. 3. 6-x H5 t Kd 
-4-7i-/l/k*U ^ ffete^JfeWl 8 <fcE&©7j&T'£j?fcLfc ( 

JR$81%) o 

'H-NMR (CDCh) 5 1.04 - 1.14 (1H. m). 1.18 - 1.41 (5H. m), 1.73 - 
1.90 (3H. m). 2.04 - 2.19 (2H. m), 2.32 - 2.40 (211, m). 2.51 - 2. 70 ( 
5H, n), 2.80 -2.90 (1H, m). 3.07 - 3.13 (211. m), 6.03 (1H. s). 6.66 
(1H, d, J=7.6Hz), 6.80 (1H. d, J=8.0Hz). 7.11 (1H. dd), 7.19 - 7.40 ( 
6H, m) ; MW 400.56 (C»7H, 8 N 2 0) Ml/ BIMS m/ z 400 (MV 

/Co 

MW 437.02 (C s ,Hj,CINjO) -.-rXXlfYfr BIMS m/z 400 (M-HC1) + 
3m@l 2 0 2 a- [4- (4- (2, 6-;^/l/7x-;l/) V^v-M 7t^I/ 
3 -2a, 3, 4. h5 b Yu^yX [cd] ^>K-JU-2 ( 1 H) -*> 

4- (2-^ ^'>7i-W f^7^>l:ftxt, 4- (2. 

'H-NMR (CDCh) 6 1.03 - 1.17 (1H. m). 1.26 - 1.53 (4H, m). 1.77 - 
1.92 (3H. m), 2.08 - 2.20 (2H. m). 2.21 - 2.38 (8H, m), 2.42 - 2.50 ( 
4H. m). 2.60 - 2.70 (1H. m). 2.80 - 2.90 (1H, m). 3.03-3.11 (4H. m) 
, 6.67 (1H. d. J=7. 8Hz), 6.81 (1H. d, J=7.8Hz). 6.90 - 7. 00(3H. m), 
7.12 (1H, dd), 7.40 (1H. br s) ; MW 417.59 (CtrHasN™) ; vXX 
BSP m / z 418 (M+H)\ 

MW 454.02(C 2J H, 6 ClN 3 o);-7XX^^ b^U ESP m/z 418 (M-HCltH) 4 0 
^Jfc0i]2 1 l-l-r^y^^-^-M: Kp*->-4- (2-> ht/7i- 
;U) 'J > 

2-7'a^7-7-;l/ (5. Of, 27mmol) ^fcKf h7t Kd77> (60ml) 
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m (17nU 27nol) *2 oaWC*T\ £#Cfco $ 3 0 jMBfittLfcfc, 
1 . t .yh + .>/7;l/#iiU-4-e^ , J K> (5. 3g. 27mmol) <D**f-h?tKn 

(40ml) £4 0»mHTLfc. ^^{C3. 5«MBHM*Lfcik & 
H7>tOA?D7'f K**« (200ml) ^-Jn^/co HF®tx^HCj:o-CK£ 

^^ES*t-5C<!:IC«l:oT±I5ifi t I^^5.2g (17unoL 4X^63%) »£• 
'H-NMR (CDCh) <5 1.50 (9H. s), 1.90 - 2.06 (4H, n). 3.24 - 3.37 (2 

H. m). 3.87 - 4.08 (5H. m). 6.93 - 7.00 (2H. m). 7.22 - 7.29 (2H. m) 
; MW 307.39 (C.->H..N0<) ; vZ^? BIMS m/i 307 (M)' 0 

mmm 2 2 I -t-f Y*</iifi,#-i\rA- (2-/ h»Wx>i) -1, 2. 3 

1 - t --/h*.>*;M-:-*-4-t Ka*->-4- (2-^ h + >7x-/U) f^U 
S>> (230mg, 0.75mmol) O0-D hU?*** 

ftg? (0.20ml. 2.6mmol) *H0*. HS^. 5^IB*»Lfco 

A ^ DVh ^ 7<f --C»«»«L, ±IEB««l*150mg (0.53mmoL W71K 

) #/Co 

'H-NMR (CDCh) <5 1.49 (9H. s), 2.46 - 2.53 (2H. m), 3.56 - 3.62 (2 
H. a). 3.81 (3H. s). 4.02 - 4.07 (2H, m), 6.80 - 6.94 (2H, n). 7.14 
(1H, dd. J = 1.6, 7.4H2). 7.24 (1H. ddd, J=7. 4Hz) : MW 289. 38 (C, ,H, ,N 
0,) ; hvl/ EIMS m/z 289 (10% 

mm* i-t-y^^M:-;i/-4- (2-y h^7x^ ) 
.l-t-^|. + i/*;i'<K^-4-(2->l'* , >7* i "')- 1 ' 2 ' 3 - 6 ~^ h 
5t Koeuy> (150mg, 0.52mmol) SO' 1 OX'^yWRX (30mg) 
9 **£H»T* 2ft«#Lfc. Rfc«*»iiU StlE*^-^ 

L jgjg ± «EH*-r * c t ic i o -c±ie § mm 

£120mg (0. 42mmoL 81%) ftfco 
'H-NMR (CDCh) 5 1.48 (9H. s). 1.56 - 1.65 (2H. ■). 1.75 - 1.83 (2 
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H. n). 2.76 - 2.90 (2H. m), 3.05 - 3.14 (1H. m). 3.83 (3H. s). 4.14 
- 4.30 (2H. m), 6.87 (1H. d. J=8.2Hz). 6.93 (IH. dd. J=6.8, 7. 7Hz), 7 
. 13 - 7. 21 (2H. m) ; MW 291.37 (CitH 2s N0 3 ) ; v**'*? h;l/ EIMS 
m / z 291 (M) + o 

HlfeW 2 4 4 - ( 2 -^ h4- >-7x-;U) b^U^> 

1 -t-7* h**>rt/Utf-/U-4 - (2-^ h*->7x.=.yl/) (I20ingv 0. 

41mmol) £mt*1-U> (2ol) C»JWLfctk HJ7/M-olH» (2ml) fcjD*, 

in. *»<k^hy>A*»«[Tfft#x 3££ttftfttt*"T?«:»Lfcft, 

^B£+SC£lC«fcoT±EBW4J|£82B« (0.43mnoK 104%) 

'H-NMR (CDCh) 5 1.56 - 1.68 (2H. m). 1.78 - 1.88 (2H. n>). 2.74 - 

2.83 (2H. m). 3.08 (1H, tt. J=3. 4, 12Hz), 3.15 - 3.22 (2H. m). 3.83 ( 

3H. s), 6.86(lh, dd. J=l. 1. 8.0Hz), 6.94 (111, ddd. J = 1.2, 7. 6Hz). 7.1 

5 - 7.22 (2H. m) ; MW 191. 28 (C, 8 H, ,N0) ; vXX^? \- JU EIMS m / 
z 191 (M)\ 

n&W 2 5 4 - (2 -> h*->7x-;l/) -1, 2, 3, 6-fh7bFoh , 'J^ 



1 -t-7*h*S//ni/*-;l>-4-k Kd + ->-4 - (2-^ t- + ->7x-;i/) -f^ 
'J-^y (240mg. 0.78mmol) Zi&it* (4ml) fC&ft?Lf.:&, h'J7^n 

&® (4ml) fcftlju SST'l^ffl«#Lfco »flJ£«ES£U 

•e«fc*Lfc». »H*«EB*-r*CilcJ:^T±8BBW«l*150iig (0.78mnok 
100%) ft/:,, 

'H-NMR (CDClo) 6 2. 43 - 2.48 (2H. m). 3.06 - 3.10 (2H. m). 3.50 - 
3.54 (2H. m). 3.81 (3H. s), 5.79 - 5.82 (1H. m). 6.87 (1H, dd. J=l. 1. 
8.4Hz). 6.92 (1H. ddd. J=7.3. 7. 6Hz). 7. 15 (IH, dd. J = 1.9Hz), 7. 23 ( 
1H. ddd); MW 189. 26 (C, *H, S N0) ; h to EIMS m/z 189 (M)^ 

mm® 2 6 2 a- [4- (4- (2-> h*->7x_;U) b'^ 'J yj-jl] 
-2a, 3,4,5-f h7b Ka^X [cd] 4 > K-vU-2 ( 1 H) > 
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4- v^tt^T, 4- (2-^ h + '>7*^ 

'H-NMR (CDCh) 5 1.02 - 1.16 (1H. n). 1.28 - 1.59 (3H. ■). 1.75 - 
1.93 (8H. ■). 2.07 - 2.20 (4H, m), 2.30 - 2.41 (2H. n). 2.60 - 2. 70 ( 
1H. m), 2.80 - 3.11 (4H. m). 3.81 (3H, s). 6.67 (1H, d. J=7.8Hz), 6. 
79 - 6.94 (3H. m), 7.10 - 7. 22(3H. m). 7.40 (1H, br s) : MW 418.58 
(CnH.iN.O.) ; E1SU m/z 418 (M) + 0 

fco 

MW 455.04 (C,,H.,C1N,0.); EIMS m/z 418 (H-HC1)'« 

2 7 2a-[4 - [4-(2-^K^7x-^-l, 2, 3. 6-fh7 
b KPbf'J -2a. 3. 4, 5-x h5 b Ko^vX [cd] >f > K-A> 

- 2 ( 1 H) > 

4 - (2-^ h + ^x-M h'^5^>{-ftx.T. 4- (2-^ h*->7x-;l/ 
2. 3, 6 -f h 7 t Ka b" 'J / >^ffll'/:tel^i« 5 

'H-NMR (CDC1 3) 5 1. 03 - 1.17 (1H. m). 1.30 - 1.57 (4H. in). 1.78 - 
1.94 (3H, n). 2.07 - 2.20 (2H, n). 2.30 - 2.43 (2H. m), 2.50 - 2. 70 ( 
2H. m), 2.80 - 2.91 (1H. m). 3.04 - 3.11 (2H, m). 3.79 (3H, s). 5.71 
- 5.76 (1H, m). 6.67 (1H, d. J=7.4Hz). 6. 79 - 6.94 (3H, m), 7.09-7 
.24 (3H. ■). 7.44 (1H, br s) ; MW 416.57 (C,,H„N»0,) ; 
? Ml/ EISM m/z 416 (M) + o 

tZo 

MW 453.03 (CH.sClN.0t): EIMS m/z 416 (M-HCl) + 0 

HJfe0i|28 2a- (4-O-r-;^) -2a. 3, 4, 5-fh?l: Ko'O X [cd] -f > 
K-;U-2 (1H) -*> 

2a. 3. 4. 5 -7-hvt Fo'^X [cd] 4 >K-^-2 (1H) (4.0g. 23 
mmol) £&tKN, N-y^WW; K (100ml) lc*»Lfc», h »J 
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(760mg, 190mmol) £1jax.0X;X'mf'38.ftLtZo *<DK£fttcl-7 ct"^ 
r> (3.8g, 25mmol) fcfln^Or^^KjtlJfcLfco SfEjfclwSlFltx^k tK. 

&k (in) Ztotitzo ftKx^;n^«t»?s^fi£^i ; s-tttt}L^^x *n&t§*o£: 
^n/ctiWSr ■> y a y 5 a * u -7 h ^ 5 7 * -T^-siisss! l , ±is § 

2.7g (lino I. iR^49X) 'ff/Co 

'H-NMR (CDCh) <5 1. 05 - 1.22 (1H. m), 1.31 - 1.47 (211. m). 1.73 - 1.8 
9 (3H. n). 1.89 - 2.01 (2H. m). 2.06 - 2.19 (2H. m), 2.59 - 2.69 (1H, m) 
, 2.79 - 2.89 (1H, m). 4.87 - 4.95 (2H, m), 5.68 (1H, m), 6.67 (1H. d. J 
=7. 8Hz). 6.80 (1H. d. J=7.8Hz). 7. 11(1H, dd), 7.49 (1H, br s) ; MW 2 
41.33 (CieHnNO) ; IT.X'O b;U El m / z 241 (M)* 

2a- -2a, 3, 4, 5 -f h7b Ko'OX [cd 

] >f > (1H) 
jSjtSS4»K*it>-C2a- (4-^>x-;U) - 2a, 3, 4. 5 -fh^tKn^X 
[cd] > (1H) -*> (1.3g, 5.3mmol) Sa'N-^f^l/t.'i 

•>K (1.9g, 16nanol) *l,4-^*+*> (20ml) SO'tK (10ml) ©iS^ig&lCjg 
$Lfc&. ESBtfctyU^A (4%7k&&3. 4ml. 0.53mnol) ^-Jtax.^'e2KfF B 1 
fit#L/io SC>«{ctK (80ml) £Anx.> g^gfif-^lwiOS^RSt^ffltiiLfc 

fco SMi*l. 4-^**1*- > (20ml) (10ml) ©ig£&J&l-f§ft?L/c&, 8 

a-^^K^h'J^A (2.6g, 12mmol) £fln;^ *2BMU¥fc#Lfco Rfc 

«IC7K (100ml) 43!nix Si64jaE«!«r*Kif-^'e«mJtfc«, *n*i!ift#t 

ttCckoT±ISaW^^1.3g (5.3mmol.JR$100%) ff/Co 
•H-NMR (CDCL) S 1.21 - 1.50 (2H, m). 1.55 - 1.70 (1H. m). 1.75 - 1.9. 
I (1H. m). 2.06 - 2.19 (2H, m), 2.27 - 2.42 (2H. m), 2.60 - 2.70 (1H, m) 
. 2.79 - 2.90 (1H. m). 6.68 (1H, d. J=7.8Hz), 6.81 (1H, d, J=7.8Hz), 7.1 
2(1H. dd). 7.56 (IH, br s), 9.66 (1H, s) ; MW 243.31 (C, 5 H,,N0 2 ) 
; TX^n/l' El B / 2 243 (M) + 
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^JfeWO 2a- [4- (4- (4-^f^7x-^) -1. 2, 3, 6-f Faf'J y 

;H -2a, 3. 4, 5- -f I* 5 b Kp'OX [cd] ^> K-/U-2 QH) -* 

2a- (3-*;k;^Df;l/) -2a, 3, 4. 5 -xh5h KpK>X [cd] -f > K 
-;U-2 (1H) (260mg, 1. lmmol) . 4- (4-yf*7*i;W -1, 2. 3, 6- 

f h 5 h K p f 'J i> V (240mg, 1. lmmol) . (625mg, 10. 4mmol) Rtf h 'J 
T-th + ^^^MtF'WA (441mg. 2. IbbdoO H2^^dx^ (3ml 
) »-C4^BB«»Lfco SJ6*l=Wxf-^ (60ml) TKKft^" h 

<J»7A7k&& (IN) RtffifDfttt7ja?fti*U M*A-C'«»Lfc» 

vzn -X'ftffit&mtZZtizX*). ±K!W1»*460mg (1. l«ol. JR*100K 

) 

'H-NMR (CDCh) S 1.04 - 1.16 (1H. n), 1.29 - 1.39 (2H. m), 1.51 - 1.6 
4 (2H. m). 1.77 - 1.92 (3H. m). 2.04- 2.18 (2H. m). 2.33 (3H. ro). 2. 51 - 

2.69 (3H. n), 2.80 - 2.90 (3H. m). 3. 27 - 3.34 (2H. m), 5.95-UH. m). 
6.67 (1H. d. J=7.6Hz), 6.80 (1H. d, J=7.9Hz). 7.09 - 7.14 (3H. n). 7.23 
-7.28(211. m) ; MW 418.58 (C.tH,4N,0i) ; vXX^^ h;V El m/z 

418 (Mr 

/Co 

MW (Ci,H, s ClNt0) 437.03 ; 7XX^? El m/z 400 (M-HCD* 
^Sfe^>]31 2a- [4- {4-"(4--7A/*P7x-;lQ -1. 2, 3. 6-xh5hKob'U 
: JM y'i-J^ -2a, 3, 4. 5-fh7fcKP^X [cd] >f>K-iU-2 (1H) 

4- (4-yf/l/7iiA/) -1. 2, 3. 6-r- H5k Kne'jyvCfoLT, 4- (4- 
7^D7x-W -1. 2, 3. 6-fh7h Kpf'J^y^ffll^f&ti^SfeWOi 

'H-NMR (CDC1,) 5 1. 04 - 1.19 (1H. a). 1.29 - 1.56 (4H. m>. 1.74 - 1.9 
3 (3H. a). 2.06-2.11 (2H. ■). 2.29 - 2.41 (2H. m). 2.45 - 2.53 (211, m) 
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. 2.58 - 2.69 (311, m), 2.80 - 2.89 (1H. m). 3.04 - 3.09 (2H. m). 5.69 (1 
H, id), 6.67 (1H, d. J=7.6Hz). 6.80 (1H. d, J=7.8Hz). 6.94 - 7.01 (2H. m 
). 7.11 (1H. dd), 7.28 - 7.34 (2H, n), 7.69 (1H, s) ; MW 404.53 (C,«H 
nN,OtP) : 7X7^? h;U CI m / z 404 (M) + 
HJfe0|32 l-7x-;b-2-> f-;Ut:^5^> 

1- (4-?dd7x-/1') -2-/ f-yUf^^ l J > (300mg. 1.4mmol) 

yu Oral) K*J*Lfca, "r^ASI (150mg) ^-Jtnx.. **^iB»T. 

(l.4nol.JR¥lOO%) T'li/Co 

' H-NMR (CDCl,) 5 1. II (1H. d. J=6. 5Hz). 3.06 - 3.12 (111. m). 3.30-3 
.46 (5H, m). 3.78 - 3.85 (1H, m). 7.01 - 7.09 (3H. m). 7.29 - 7.34 (2H. 
m) ; MW 176.26 (C, ,H, 6 N 2 ) ; 7X7^ ? \- )\y El m / z 176(H)* 
Hite^|33 2a- [4- 14- (4-7 3.-^-3-/ f-jvyjly : J-M yf-jl] -2a. 3. 
4. 5-fh7bKa^>X [cd] -OV-JU-2 (1H) 
4- (2-^ h + -/7x-;l') f^v y >(Cft*-T. \-7 3.-^-2- t+kM^v 

' H-NMR (CDCb). S 0.96 - 1.18 (4H, m). 1.29 - 1.50 (4H. m). 1.76 - 1.9 
2 (3H. m). 2.07 - 2.41 (6H. m). 2.47 - 2.53 (1H, m). 2.60 - 2.72 (2H, m) 
. 2.80 - 2.90 (1H. m). 3.01 - 3.10 (1H, m). 3.11 - 3.19 (1H. m), 3.72 - 
3.80 (1H, m). 6.67 (1H, d. J=7. 6Hz), 6.78 - 6.94 (4H, m), 7. 11(1H, dd), 
7.20 - 7.28 (2H, m). 7.74 and 7.75 (IH, s) ; MW 403.57 (C2 6 H„NjO) 
; VXX^^ h/U El m / z 403 (M)* 

tZ 0 

MW (Cs S H 3 4ClN 3 0) 440.03 ; 77^? ^1/ Bl m / z 403 CM-HC1>~ 
*ife{5>|34 1- (2->7;7x-M bX?v?y 

2- 7 i y^V 1 /- h Uyp (6. lg, 52mmol) Rtft'X Ti> 

(lOg, 57mmol) (100ml) KSJKLfcfc, MO-ISO^CTMBFb 1 ! 
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x&fo>£iMi%mLtz&. znzmn&mx'fcft, aBH-Hj^-eiaiu 

7<f -^tt«gHtSCt»cJ:oT±ElW1!J«r2.3g C13nMl. HX$24%) 
'H-NMR (CDCh) <5 3.36 - 3.11 (4H. m). 3.17 - 3.21 (4H. m), 6.98 - 7.0 
3 (2H. ■). 7.46 - 7.51 (1H, m), 7.55 - 7.58 (1H. m) : MW 187.25 (C. 
.II..N,) ; VXX^? EI m/ z 187 (M) + 

^ aW35 2 a- f4- {4- (2->7;7x-^) t f^5 V-M 7***1 -2a. 3, 
4,5-Th7bKP^X [cd] ^>K-;U-2 (1H) 
4- U-^Wx-^) -1. 2. 3, 6- rh5t Kab^VKfttT, 1- ( 

^97%) o 

'H-NMR (CDCh) 5 1.03 - 1.14 (1H. n). 1.30 - 1.50 (4H. m). 1.75 - 1.9 
2 (3H. m), 2.07 - 2.19 (2H, ■). 2.28 - 2.38 (2H. ■). 2.55 - 2.70 (5H. ■) 
, 2.80 - 2.90 (1H. m). 3.17 - 3.22 (4H. m). 6.67 (1H. d. J=7.6Hz), 6.81 
(1H. d. J=7.8Hz), 6.96 - 7.00 (2H, a). 7. 12(1H. dd). 7.36 (1H. br s), 7 
.44 - 7. 49 (1H. m). 7.54 (1H. dd. J=1.5, 7.8Hz) : MW 414.55 (C, 6 H,o 
N,0) ; -??>7>'<9Yfi> El m / z 414-01)* 

tZo 

m (C 26 H, 3 C1N;0) 451.01 ; FA El m/z 414 (M-HC1)- 

^i5te^l36 l- (2-»^<t^7x^) 

1- (2->7;7*-*) tX5yy (1.8g. 9.8mmol) £90%SiE®7k7§& (20 
■I) K**U ai?24^IBI«»Lfco *©Rfc*** (75g) Rtf28%7>* 
r.T7K (75ml) ©fi-&«B+tc*o<»)t«T. *na*/l/AKlJ:oTRJS£!fc4& 

Ciot, ±|ESW«J*680sg (3. lmmol.iR^32%) f#*io 
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'H-NMR (CDC1,) 6 2.98 - 3.02 (4H. m), 3.04 - 3.08 (4H. m). 5.82 (1H. 
br s). 7. 21 - 7. 25 (2H, m). 7. 45 - 7. 50 (1H, m). 8. 15 - 8. 18 (1H, m), 9. 
57 (1H. br s) ; MW 205.26 (C.H.sNio) ; 7^X^^ h'l EI n / z 
205 (M) + 

nmmi 2a- [4- (4- (2-/);^^-f;^i-^) \mvz.M y^j]/) -2a 
,3. 4, 5-fh7kKP^>X [cd] -i > Y—)\/-2 (1H) -*> 
4- (4-;«f-d/7 -1, 2. 3, 6-r h5t Kof«J ^>{Cftx.T, 1- (2- 

OR^98%) e 

'H-NMR (CDCb) 6 1.07 - 1.17 (1H. m). 1.31 - 1.49 (3H. m). 1.75 - 1.9 
2 (4H. m). 2.05 - 2.14 (2H, m). 2.50 - 2.70 (5H, m). 2.80 - 2. 90 (1H, m) 
. 2. 98 - 3. 03 (4H, m). 5.85 (1H, br s), 6.68 (1H. d. J=7.8Hz). 7.12 (1H. 
dd). 7.19 - 7.28 (2H, m). 7.45 - 7.60 (2H. m), 9.51 (1H. br s) ; MW 
432.57 (CnHitlMJt) : VX*"** h;U El m / z 432 (M)' 

tZ 0 

MW (CssHjjCII^O,) 469.03 ; 77X^h^ EI m / z 432 (M-HC1)' 

1- (2-i) x^;U) f^7X> (300mg. 1.5mnol) £7k C2ml)&0' 

(2ml) IZfeMLtz'tk, J^KTkll^ HJ^A (250mg, 2.9mmol) 
RUi/-l-71-)HS1]-#*- b (480mg, 2.2mmol) £An*.. E£T'4B$|y}&# L 
/-o ££&KtJc (20ml) S-fltJJts ?an*/l,A (80ml) i:<t^TSM^i 

430mg (1.4mmol,iiXTO%) 

'H-NMR (CDC1,) 6 1.49 (9H, s), 2.95 - 3.02 (4H, in), 3.58 - 3.64 (4H, 
m), 5.75 (1H. br s), 7.25 (1H. m). 7.47 OH. ddd, 7. 7Hz). 8.16 (111. dd. 
J=7. 8. 1.7Hz). 9.29 (1H. br s) ; MW 305.35 (CsH^NjO,) ; 7^^? 
l)V EI m / z 305 (M)' 
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HJfe^39 i-t-^h»->^^-^-4- (2-N, H-VJ1-)['i3)W<*:<<Jl>-7 z-Jl 
) M^vy 

l-t-7h*->/MW5— A/-4- (2-/)/W<t^l'7i^;l') h*^^^^ (420mg, 
l.4mmol ) £&7kN, N-//fMAA7; K (10ml) IdSHLfcdfc, Tk&tt^ 
h'J^A (£g60%, I20mg. 2.9mmol) ^ta^., 

^SICML^^ 3-hV?> (4l0mg, 2.9mmol) £*DX./c&x $£IC2.5I5 

©«^^+* LfcflL <fc»S-*SCt»C«koT±EB«4»«-370i« ( 

l.lnoiol. W80%) »fc 0 

' H-NMR (CDCl,) <5 1.47 (9H. s). 2.75 - 2.86 (5H, ■). 3. 12 (3H, s). 3.1 
5-3.23 (2H, n). 3.38 - 3.59 (4H, n), 6.98 (1H. dd. J=7.6Hz). 7.08 ClH, 
ddd. J=7.7. 7.6, 0.98Hz). 7.25 - 7.28 (1H, in), 7.33 (1H, ddd. J=1.7Ha) 
; MW 333.43 (CnHtTNiOO : El m / z 333 (M) 1 

HJfe0)]4O 2a- [4- (4- (2-N, W-^^^^^-f^x-i) ^^-^ 
) -2a. 3, 4, 5-f h^bFa^X [cd] -f>K-^-2 (1H) -*> 

l-t--/h + ->*;UjK-;l/-4- (2-N. N-^^fW/W^'f^i-W 
i>> (370mg, 1. lmmol) &%Mtmt* J-b (4ml) K*i*U MST5^m 

**SC£KJ:oT»fe«M**:340Bg»fco *.©190mg£4- (4-/f-^U7 

x-^) -l. 2. 3. 6-f- t KaeU ^>KftATffl^fcflfettl51fcW30 iPJ 
t8©3£&T£fi5c£'fT<<\ ±!egtt$f£260mg (0. 57mnmol, iR$88%) Wz„ 
'H-NMR (CDCh) <5 1.03 - 1.14 (1H, m), 1.30 - 1.46 (4H. ■), 1.74 - 1.9 
1 (3H. m). 2. 06 - 2. 16 (2H. ra). 2. 20 - 2. 32 (2H. m), 2. 37 - 2. 48 (411. n) 
, 2.60 - 2.70 (1H. m). 2.78 - 2.89 (6H. ■). 3.10 (3H. s). 3.13 - 3.25 (2 
H,m). 6.66 (1H, d. J=7.6Hz). 6.80 (1H. d. J=7. 8Hz). 6.96 (1H. d. J=8.0Hz 
), 7.03 (1H. ddd. J=0.73. 6. 9Hz), 7.11 (1H, dd), 7.22 - 7.35 (3H. m) ; 
MW 460.62 (CjgHjsN.Oz) ; EI m / z 460 (Mr 

£%0|4i l- (3->yy 7x-;u) vuyy 
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3- T i SOV—h')* (6. lg, 52umol) % Rtftf* (2-?DDXfyl,) 7; 

(lOg, 57mmol) ^r+^U> (100ml) lC&$Lfc&. 150~160tT' 5 

tijffimnifco si6M[©±a**tiT, »***iMt*M*A:k»»[ on) ic 

i 

Dvh/5 7V-T$MW««C£fc«fcoT±Ki&WiI*3.2g (17mol. M 

/To 

'H-NMR (CDC1,) 5 3. 02 - 3.06 (4H, m). 3.16 - 3.20 (4H, m), 7.07 - 7.1 
4 (3H. n). 7.20 - 7.34 (1H, m) : MW 187.25 (C,,H, 3 N 3 ) ; TXX'^ h 
;U Bl m / z 187 (M)* 

£K0|42 2a- [4- |4- (3-^7/7x-^) t'^v^-M ff-fr] -2a. 3, 4, 
h'a^yX ted] -i > K-JU-2 (1H) -t> 

4- (4-yfyl/7i-;l') -7 1 h7t Knfcf'J y>(Cftx.T. 1- (3-y7;7x 

•H-NMR (CDCL) 5 1.04 - 1.16 (1H. m), 1.29 - 1.39 (2H. m). 1.51-1 
. 64 (2H. m). 2. 04 - 2. 18 (2H. m). 2. 33 (3H, s), 2. 51 - 2. 69 (5H. m). 2. 8 

0- 2.90 (3H. m). 3.27 - 3.34 (2H. m). 5.95 (1H, m), 6.67 (1H, d, J=7. 6 
Hz), 6.80 (1H, d. J=7.9Hz). 7.09 - 7.14 (3H, m), 7.23 - 7.28 (2H, m). 7. 
63 (1H. br s) ; MW 41.4.55 (CseHaoN.O) ; 7X^? El m / z 

414 (Mr 

HJfe#|43 1- (3-^^^-f;l>7i-^) M^'Jy 

1- (3->7; 7x-;U) (1.6g, 8. 3mmol) £90%8fcK7Kfe« (17 

il) IcjgjKU M^-^BRaMftLfco *06U6*** (65g) &t/28%T>*^ 
7tK (65ml) ©«£tt«*»K:H>o< Oi^T. *oosM/Al;:«fcoTKJ6£fiMJl* 

1- T^CifCctoTif ZtltzVimZ, ±ieBtt^£990mg (4. 9mol. JR*58«) 

»*:„ 

1 H-NMR (CDC10 5 3. 02 - 3.04 (4H, m), 3.19 - 3.22 (4H. m). 5.68 (1H. 
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br s), 6.08 (1H, br s) 7.06 - 7.09 (1H, a), 7.16 - 7.18 (1H, a). 7.31 ( 
1H, dd. J=7.8. 8.0Hz). 7.44 - 7.45 (1H, a) ; MW 205.26 (C.H.tNiO) 
; TXX*? r-;l> El m I z 205 (M)* 

XMmM 2a- [4- 14- (3-^/W't^i>7x-i) VUV-M -2a 
, 3, 4. 5-fh-7b KP'OX [cd] -f>K-^-2 (1H) 

4- (4-yf/l/7x-;l/) -1. 2. 3. 6-f b5k KnfJ ^XCftX-T; 1- (3- 
rtyk^tW ^7 x->P) b - ^7 * >£ffll'fcfi&ii^;teW0<Lll&©;£&T'&j£L 
tz (451^95%) o 

'H-NMR (CDCh) 5 0.92 - 1.05 (1H, a). 1.10 - 1.28 (2H. m), 1.30 - 1.4 
0 (2H. a), 1.67 - 1.77 (3H. a). 2.01 - 2.15 (1H, ■). 2.15 - 2.27 (2H. a) 
. 2.40 - 2. 47 (4H. a). 2.52 - 2.62 (1H. m), 2.75 - 2.85 (1H. ■). 3.09 - 
3.17 (4H, a). 6.60 (1H. d. J=7.6 Hz), 6.71 (1H, d. J=7.8Hz), 7.00 - 7.07 

(2H, a). 7.20 - 7.29 (3H. a). 7.39 (1H, br s). 7.87 (1H, br s). 10.07 ( 
1H. br s) ; MW 432.57 (CeH^O*) ; El ' a / 2 432 

(M)< 

X%{ft]45 2a- [4- 14- (2-fc Fp^^x-^) VO if-M -2a.3, 
4. 5-fh7bKa^>X [cdl >f > V-Jl-2 (1H) -*> 

2a- [4- (4- (2-> l« + '>7i^) tXr^-^) T^U) -2a. 3. 4. 5-f 
^kKo^X [cd] f yK-^-2 (1H) (lOOmg. 0.24nmol) 

-tf> (2al) K*«PLfc*. HJUb*** (240mg. 0.96nmol) **T. fflt 

-en**. &tf mj * A-efc»Lfc»ic:Stt 

£ttEBi*SC£fcJ:^T±EBW«! ; fc57B8 (0. 14maol, iR$59%) ^fco 
'H-NMR (CD 3 0D) 6 1.07 - 1.20 (1H. a). 1.20 - 1.40 (2H, a). 1.61 - 1.7 
6 (2H, a). 1.80 - 1.96 (3H. a). 2.00 - 2.10 (1H. a). 2.12 - 2.25 (1H. a) 
, 2.62 - 2.71 (1H. a). 2.82 - 2.93 OH. br s). 2.97 - 3.13 (4H. a). 3.18 
- 3.27 (2H. m). 3.43 - 3.60 (4H. a). 6.70 (1H. d. J=7.6Hz), 6.79 - 6.85 
(3H. a). 6.93 - 7.01 (2H. a). 7.12 (1H. dd. J=7.8Hz) ; MW 405.54 ( 
C t sH,.N,0 2 ) ; 7XX^n^ Bl a / z 405 (MV 
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^60146 1- (2-70 *x.=f-)\,) -2a. 3, 4, 5-f h^hKa^OX [cd] -f > 
K-^-2 (1H) 

2a, 3. 4, 5-fh7t YoKyX [cd] > K-;U-2 (1H) (3.46g, 
20mmol ) £&7kN, *;l/*;UA7 £ K (20ml) JCflMiPLfcfc, Tk^t^" Y 
'J 9 A (0.8g, 20mmol) *in*M"C 1 L fc. *©&6*K:1,2-S>7*d 

*x?> (10ml. 115nol) fcito*. $ b K 1 ■MMB* t tz 0 Rj6ttK:lHftxf-;l/ 
IOObU TklOOml^to^ttltiL. B*&x*;H*#£ N flftKIMR*- h U 

9 AT'&$ U *i«*«E«*t-* C i IC «fc <9 %htlt-Jm* <J * *fr*frUT 

1 H-NMR (CDCh) 5 1.39 (1H. m), 1.92 1H. m), 2.17 (2H, m), 2.34 (1H 
. n). 2.46 (11!, m), 2.69 (1H. m). 2.88 (1H. m), 3.18 (111. m). 2.47 (III 
. m). 6.75 (1H. d, J=7. 4Hz), 6.82 (1H. d. J=7.8Hz), 7.15 (1H. dd). 8 
.51(1H, br s) : vXX^? h to El m / z 279 : 281 = 1 : 1 (M) + 0 
%mWW 2a- [2- 14- (2-/ h*->7xX7l/) bX?-/-;H x-f-to} -2a. 3 
, 4, S-f^bFo^vX [cd] jyV-to-2 (1H) > 
2a- (2--/Dtxf;l/) -2a. 3, 4. 5-f h5t KnOX [cd] -f > K-^-2 

(1H) (140mg. 0.5minol) , 4- (2-> h*->7xx;l/) tXr/> (148 

mg. 0.77mmol ) BlC/J^K^U^A (138mg, lmmol) ^7KN.N> ? y f^t>A^7 

; K (5ml) ^^B^PbTO* Uco Sr£j&J-B*&x^ (50ml). (50ml 

$2U _h§£l&-J«5£63mg (4X3*32%) Jifco 

'H-NMR (CDCU - D*0) <5 1. 31 (1H. in). 1.75 (1H, m), 2.08 - 2.30(4H, 
n>), 2.45 - 3.02 (8H. m). 3.17 (4H, m). 3.83 (3H, s), 6.69 (1H. d), 
6.79 - 7.03 (5H. in), 7.12 (1H. dd) Yto El tn / z 391 (M) 



*Mi|48 2a- [2- (4-7x-;bbX7^-^) x^;|/] - 2 a. 3 , 4 , 5 -f - h 5 
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bKoOX [cd] (1H) -*y 

2a- -2a, 3. 4. Kd^>X [cd] 4 > K-/I/ - 

2 (1H) (280mg. lmaol) * 4-7 ^ >344mg (lnmol) RtfK 

g?/7 'J 7 AO. 3g^ &7kN.N>M?-;i/*7UA7i K (10ml) £ffll\ £{fe0iJ47£I^ 
&lcLT±ieft£4&)37ing£if*: (iR$9.7%) o 

'H-NMR (CDCh) 5 1.26 (1H. m). 1.83 (1H. m). 2.01 (2H. m). 2.27 (3 
H, m). 2.24 (2H. ■). 2.45 (4H. m), 2.63 (1H, n>). 2.63 (1H. m). 3.05 
(4H. m). 6.68 (1H. d). 6.81 - 6.91 (4H. m). 7.13 (1H. dd). 7.23 (1 
H, br s) h/U El m / z 361 (M) + » 

^SiS^49 2a- [3- (4-7 x-;Ufc°^ S?-*0 7*Pb'^] -2a. 3. 4, 5-fl-7 
b Kp^>X [cd] ^f>K-A/-2 (1H) -*y 

2a- (3-7d*7'd f;l/) -2a. 3, 4, 5-f h^kFo^yX [cd] -f > K— ^ 
-2 (1H) (140mg, 0. 5mmol) , 4-7i-rt-t ,/ <r/> (162mg, lnmol) 

RO^&rt 'J 7 A (210mg. 1.5mmol) £MtKN, fMJl/A7 ~ K (6ml) * 

1 H-NMR (CDCh) <5 1.34 (3H. m). 1.86 (3H. m). 2.12 (2H. ■). 2.29 (2 
H, m). 2.50 (4H. ■). 2.65 (1H. m). 2.83 (1H, m), 3.16 (4H, m). 6.68 
OH. d). 6.80 - 6.95 (4H. m). 7.12 (1H. dd). 7.23 - 7.28 (3H. m). 7.4 
3 (1H. br s) ;^XX^? V h El m / z 375 (M) + 0 
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HJfefl|50 2a- [4- 14- (4-?no7x-;U) -4-fc Ka^->-hX'J i?-M 
•fl-fr] -2a, 3, 4, 5 -r h^b Ko^>X [cd] •<> K-./U-2 (1H) 

2a- (4-7a*7^;l/) -2a. 3. 4, 5 -Thvt b'o'OX [cd] << > K-A'- 
2 (1H) (390mg, 1.3nnD0l) x 4- (4-?do7i-W -4-t KD + ->f^»J 

y> (290mg. 1. 4imnol) . fttffla&a'JtfA (260mg, 1.9nnnol) N-v> 
yf^A7; K (10ml) *K 60^3^^ Lfco &&£&£ES£U 

J: «9 i# hftt-Jtm* v 'J y^*> 7A?D7|«777^ 9 U ±IBi 

tfj$l£490nig (1. lmol, W90X) *§/Co 

H-NMR (CDC1,) 6 1.01 - 1.16 (1H. m). 1. 27 - 1. 40 (2H. m). 1.41 - 1. 
58 (1H. m), 1.67 - 1.92 (6H. m), 2.05 - 2.23 (4H. a), 2.32 - 2.52 (4H. m 
). 2.60 - 2.70 (1H. m). 2.77 - 2.90 (3H, m). 6.68 (1H. d, J=8.0Hz), 6.80 

(1H. d. J=7.6Hz), 7. 1K1H, dd). 7.30 (2H. d, J=8. 0Hz). 7.42 (2H. d). 7. 
68 (1H. br s) : MW 439.00 (C 26 H S1 C1N*0 2 ) : -rXXltVfr El m / 

z 438 : 440 (Sjgifc 3:1) (M) + 

o MW (Ci.H>iC1,Ni0i) 475. 46 ; VXX^? h /V EI m / z 438 : 440 ( 
i&KJt 3:1) (M-HCD* 

nmmi 2a- [4- (4-b Ko»H-7x-;WbXij^-^) 7^;kl -2a. 3 
. 4. 5 -fhfbFPOX [cd] <<>h'-Jl<-2 (1H) 

4- (4-?Dn7x-/l/) -4-t Ko*>-f^y iS>lzRz.T, 4-h h'u*i/-A 
-7x-/l/-l?'<»JS;>*fflV>fctett«feff|50 £R»©;frftT£ricLfc (4X$99 

%) o 

'H-NMR (CDCh) <5 1. 02 - 1.15 (1H. ■). 1.28 - 1.91 (9H. m). 2.05 - 2.20 
C4H. m). 2. 25 - 2. 43 (4H. m). 2.59 - 2.69 (1H. m). 2.71 - 2.90 (3H. m). 
6.67 (1H. d. J=7.6Hz). 6.81 (1H. d. J=7.6Hz), 7. 12(1H. dd), 7.23 - 7.51 
(6H, d) : MW 404.55 (Ci^Hs^O,) ; hJl/ El u/z 404 

4 1 
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i&ZmtZom (C,.H„C1N,0,) 441.02 ; 7^n^ ES n/z 405 
(M-HCl+Hr 

nMmz 2a- [4- (4->7/-4-7x-^-^'J ^-^) 7 **3 -2a, 3, 
4, 5-fh?h Kp'OX [cdl * >K-fr-2 (1H) 

4- (4-*pd-7*-A0 -4-t Ka*->- 'J v>>Ktt*.T. 4-->7y-4-7 
x-;U-h*^'J 5>>*ffl^fcflktt*tM"l5<> il^8©;fr&-e&fi)cL/c (4X^35%) 0 
'H-NMR (CDCh) 8 1.03 - 1.14 (1H. m). 1.25 - 1.50 (4H. m). 1.75 - 1.92 

(3H. n). 2.03 - 2.20 (6H. ro), 2.30 - 2.47 (4H. m), 261 - 2.70 (1H, m). 
6.67 (1H, d. J=7.6Hz), 6.81 (1H. d, J=7.6Hz), 7. 12(1H. dd), 7.23 - 7.51 • 
(6H. m) ; MW 413.56 (C„H,,N,0): ^XX^h* EI m / z 413 ( 

Mr mntz? y-{**8iMMQ> 9 j-Mz.mw&z.tiz*',T. 

tmzo MW (C„H„C1IM) ) 450.2 ; vXX^? PB m / z 414 (M 
-HC1+H)' 

nmmw 1 - t - -7Y * i/ iJ >\<*- *-4- > 
4-tFa*->-4-'7x-il'tXiJy , > (l.Og, 5. 6mmol) £tK (5ml) £1.4-5>#" 
(5nl) U *<Z>*««wJ6fc>Bft3K*^- h »i •> -t. (950mg, 11 

mmol) > &U\ y-t-7'f-^v'*-t»* - (1. 9g. 8.5mnol) Srfcax. SfiT4 

^*-9->TJ:<i*»U ±EBW«5*1.5g (5.3mmol. 94%) |#fc 0 . 
'H-NMR (CDC1,) «5 1.48 (9H. s). 1.70 - 1.77 (2H. m). 1.91 - 2.08 (2H. m 
), 3.18 - 3.32 (2H. ■). 3.92 - 4.15 (2H. n). 7.26 - 7.30 (1H, n). 7.37 ( 
1H. dd. J=6.1Hz. 6.9Hz). 7.37 (1H. dd. J=6.1Hz. 7.3Hz). 7.47 - 7.49 (2H. 
m) ; MW 277,36 .(C,.H„NO.) : 7X^n^ ES in / z 278 (M+H)' 
HJfe^]54 l-t-7h*->*fr*-^-4-y h ^>-4-7x-7Ut:^'J 
l-t-yh^y^M-^N-tKa + v-^i-^tX'J^v (300mg. l.linmo 

I) 4fh7kFD77^ (9n>0 tc*«P tfc.Sk. **ft* ► ^ 1. 1b 
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ol) £Jo;U »ci7B#KHB!*Lfc. U >k tK£ 

240mg (0.82nol, 4X$76X) t?'#/c 0 

'H-NMR (CDCh) <5 1.47 (9H, s), 1.77 - 1.92 (2H. m), 1.95 - 2.07 (2H, n. 
), 3.17 - 3.10 (2H, a). 3.83 - 4.06 (2H, n), 7.25 - 7.40 (5H. m) ; MW 
291.39 (CnHtiNOi) ; vXX^ Bl m / z 291 (M)* 
HJ60i55 4-j< h^->-4-7x-;l/bXij^> 

l-t-y h*->*;l/>Ki;l/-4-^ H + >-4-7 x-;uf^'J : Jy- (lSOog, O.Slmaol 
) *l,4-^**1f> (20ml) tW&W. (10ml) U 0°CTr Lti' 

HJtf.Mc*«[ (IN) £ta*-T*ftJLA:&. 7§&£&ES£ Ltzo ^jaiicW. 
±EiW ! l!l J &49Bg" (0.25w>l. JR$49X) ifrtio 

' H-NMR (CDCh) 5 1.84 - 1.92 (2H, m). 1.99 - 2.05 (2H. m). 2.90 - 2.99 
(5H. m). 3.03 - 3.11 (211,. m). 7.24 - 7. 43 (5H. m) ; M 191.27 (C* 
H,,N0) ; VXX^? El n / z 191 (M) + 

HJ60l|56 2a- [4- (4-y h*->-4-7 x-^-b'^y ^-;1/) -2a, 3. 

4, 5 -f h7.bKa^vX [cd] O F-^-2 (1H) 
4- (4-?OD7i-W -4-t Ko*->-tf^y ^XCft^-Ts 4-> H + ->-4- 

'H-NMR (CDCh) 6 1. 04 - 1.16 (1H. m). 1.25 - 1.31 (2H, m), 1.36 - 1.50 
(1H, m). 1.76 - 1.92 (4H, m), 1.99-r 2.20 (6H. ro), 2. 38 - 2.53 (4H, m), 
2.60 - 2.69 OH, m), 2.77 - 2.89 (3H, m), 2.95 (3H. s). 6.67 (1H, d. J= 
7.4Hz). 6.80 (1H. d. J=7.8Hz). 7. 1K1H. dd). 7.24 - 7.40 (5H. m). 7.43 ( 
111. br s) : MW 418.58 (Ci>H».Nt0t) ; vXX^n^ El m / z 41 

8 (Mr n&titz? v-fczt&wfmt ? ; -Mzfemtz>z.t\z&^x, mm 

4 3 
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££&/CoMW (C,iH,»ClN,0.) 455.04 ; 7XX^H^ El m/z 418 ( 
M-HC1)' 

nmmsi K^/M-7x-^ 2. 3, 6-y h9b Koe'J^V 
1,2,3,6-f h7kKo-4-7i-^h''J^> (410mg, 2.6mmol) . ^^X7^ 

ftF (300mg, 2.9mmol) . T-fe M O- ^ 5 - 2mm0 

1) . S^Eft (1.5al. 26smol) n;^? £flT?14B*IHSl*Lfc 

o RJB«lcft»iy^*JB^- ^»«th^A« (IN) x S. 

g (1.3mol. W45JD ^fco 

1 H-NMR (CDC1.) 8 2. 54 - 2.60 (2H. m), 2.72 (2H. dd, J=5. 9Hz. 5.5Hz). 3 
.18 (2H, dd. J=2.7Hz. 6.3Hz), 3.64 (2H, s). 6.05 - 6.08 (1H, in). 7.20 - 
7.40 (10H. ■) : MW 249.36 (C,,H,.N); 7XX^n^ El m/z 2 
49 (M)' 

l-^ys;^-4-7x-;U-l. 2. 3. 6-f h 5 t b'n b° 'J i> > (160ag. 0.64mmol 
) ^fhHFD77y (2ml) fc*»U T^=T>#HftT, -10~-20t 
i;fc^tn-7'f^ l Jf , 7^**^ (0.64mmol) fcMTLfcft* 157>Rflffl# 
Lfco ££&£-50~-60°CKftiDL/;8L 3-hV^> (0.13ml. 2. lounol) Z® 
TU -20 c C*T^^!czaJS^±tf^* < ^S^2fifF B H2^L/co RK«tcia»ft 

?/-;U (2ml) £*#Lfc»* (40mg) £J)DX., **»H»T 

Cttcj:*}. ±I2g& { J^ ; £83mg (0.28mol. JR$43X) Sfco 
'H-NMR (CDCh) 5 1.21 (3H. s). 1.72- 1.83 (2H. ■). 2.08 - 2.19 (2H. m) 
2.36 - 2.56 (4H. >). 3.46 (2H. s). 7.20 - 7.40 (10H. n.) ; MW 265.40 
(C,.H„N) ; 7X7^n^ FAB m/z 266 (M+H) + 

4 4 
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m&fflW 2a- [4- (4-> 3-^-4-7 jl-^-I^'J -f?-Jl~\ -2a, 3, 4. 

5 -7- h5b YaKyX [cd] -< > (1H) 
|-'<>^;H-/f;H-7 t-/l/tXiJ (62mg, 0.24WDO1) £x.?S-Jl 
(2ml) lcfcfl?LA:&. v"* A£3l(10mg) £iO;U tK^H^T, £&T17 

tt^S£&7kN,N--;^f 1 A'*;UA7S K (2ml) ICjgjfcU MIC, 2a- (4-7o 
^-T^U) -2a. 3. 4, 5 -fh5k Ko'OX [cd] -f > (IH) 
(79mg, 0.26dbdo1) , atf&Btrt'J^A (51mg. 0.37mmol) %lja?Ltz&, 

-tC<fcoT#s!ft81U ±f£ltt#l£50mg (0.12mnol. >K$53K) i#/; 0 
'H-NMR (CDC1,) 5 1.00 - 1. 40 (6H, m). 1.43 - 1.60 (1H. o). 1.70 - 1.95 
(6H. m), 2.00 - 2.70 (2H. m). 2.75 - 2.89 (2H. m). 6.65 (1H. d. J=7.8Hz 
), 6.79 (1H. d. J=7.8Hz). 7. 11(1H. dd), 7.17 - 7.35 (5H. m). 7.41 (1H. b 
r s) ; MW 402.58 (C^l^NaO) ; TS m / z 403 (M-HD* 

/Co MW (C2eH J5 ClN«0) 439.04 ; 7^^? h;U El m / z 402 (M-HC1)' 
H&WO l-J+Jl^yX [cd] -T> K-^-2(lH)-^-> 

^>X[cd]-C > K-^-2(lH)-*> (5.lg. 30mmol) £$S7RN. N-^/f ^7U* 
M7;F (100ml) K&tffLftgL Tk^b^hU-^A (60%#fi, 1. 2g, 30mm 
ol) *?ST-e205>*^Lfc o S^KH^fb^l' (2.6ml. 42mmol) 

*m*.tz'&, Slcm&TlB^JSJSStffto ££&IC&&xf-;l, (300ml) . &tf 
7k (200ml) £jfj0/t, S^^S^ffi^^^^lcffiajL/Co ftSHf 

ctoT±!Si^4.7g (26ranol. JR^74X) *tfe*t B B a t LT{|fc„ 
MW 183.21 (C.iHgNO) ; 7X^n* EI m / z 183 CM)" 

H«teWl l-^;t/-2a. 3. 4, 5 -T-VvtVa'OX [cd] > K-;U-2(1 
H)-*> 
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\-}+)\,-^yX [cd] -f > K-^-2(lH)-*> (4. 5g, 25mmol) J 
&0'5^--y!r^ • 'J - (T;U F 'J ? f-tt) Sr^JjnU 

H^3 7^-T'f&S8-r-5CtlC«t-oT. ±IZBfMfci£3.8g (20mmol. JR*£80%) 

'H-NMR (CDCI 3 > 5 1.3K1H. m), 1.9K1H, m). 2.14 (1H. aO. 2.42 (1H. m). 
2.64 (1H. m). 2.92 (1H, dd), 3.17 (3H, s), 3.28 (1H. dd). 6.61 (1H, d). 
6.82 (1H. d). 7.17 (1H.D ; MW 187.24 (C l2 H l3 N0); 
A> El m / z 187 (M) + 

£ftfl62 2a- (4-7p*7^) *to-2z. 3. 4. 5-fh7k Ko^> 
X [cd] *f y K-^-2(lH)-*> 

l-j»?-*-2a. 3. 4. 5-f h^tKo^vX [cd] * > K-*-2(lH)-* > 

(3.7g. 20mmol) ^MtKN, N-^^fWAT; K (50ml) H»HU TKSHt 
t-h'JOA (60%#fi. 800mg, 20nimol) ^*DX.. ^Z&T^O^Hff* Ltz a 
Z-lOVOfriST'tSW U L4-?7v*7?> (7.0ml) fcfcix.. ll^BBRJBSli- 

(150ffll) , Sa'7K (100ml) £3ta*.. Kl64JSR«!*tttt»Cfc«fc. 3 IUtK 

8g (15b»1. JR*75%) ^j»fco 
'H-NMR (CDCh) 5 1. 15(1H. in). 1. 30(2H, m). 1.66 - 1.92 (5H, n). 2.00 
- 2.20 (2H, m). 2.66 (1H. m). 2.86 (1H, m). 3.17 (3H. s). 3.29 (2H. t), 
6.64 (1H. d). 6.83 (1H. d), 7. 17 (1H, t) ; MW 322.25 (C l6 H J0 N0Br 
) : 7X7^? Yfo El n / z 321:323 ($MtJt 1:1 ) (M) + 

£J|gft63 2a- [4- (4-fc KP^^-4-7x-;bbX'J 7^/1/] -1-^ 

^;U-2a. 3. 4, 5 -f h 5 h Kp^>X Ted] * ^ K-^-2(lH)-*-> 

2a- -l-*^;l/-2a. 3, 4, 5-f HtFn^X [cd] 
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-f > K-^-2(lH)-*> (322mg, lmmol) . 4-t Kn*>-4 -7i-;l/bXU •? 
> (210mg. 1.2mmol) , J^®*^ M) "7 A (102mg. I. 2mniol) . 
;U (15ml) ©g^«-j*?&±T6.3^]!in^il«5L/c> ££f££ft#U flrfibL 
fcfcft*M+*C£l;:J:-9T\ ±ieBtt«U£226n)g (0.54mmol. ©$54%) »fc 

a 

'H-NMR (CDCl,) 5 0.93 - 1.05 (1H. m). 1.12 - 1.49 (4H, m). 1.67 - 1.92 
(5H. m). 2.06 - 2.20 (4H. m). 2.22 - 2.41 (4H. m). 2.60 - 2.77 (4H. m). 
2.81 - 2.91 (1H. m), 3.17 (3H. s), 6.64 (1H, d. J=7. 8Hz). 6.82 (1H, d. 

J=7.6Hz). 7.18 (1H. dd), 7.25 (1H, t, J=7.3Hz), 7.34 (2H. dd, J=8. OH2), 
7.50(211, d) ; MW 418.58 (h,Hi<NtOt) ; -7XX^<^ EI m / z 
418 (M)* 

HSfetfi|64 2a- [4- (4-^ h^->-4-7x-;U-h'^'J : J-)V) 
;U-2a. 3. 4. 5-xh-7bFP / <>X [cd] -i > K -^-2(110-:* > 

1- t -7* h + ->*^/»K— A»-4-> h + ->4-7x-;l/-tXiJy > (510mg, 1. 7mm 
ol) ZWantfy (2ml) lc:Sfl?L*:SL h 'J 7;M-nffl?8? (4ml) 
SST30»IHHl#Lfco Ri6ja[*ll«xf-^T**?L. *tt**IMfc*- b 'J 7 A 
7k@«c (IN) MTke&Bt^ M 7A-C&&U »Ji*«EB*^-4C(!:C 

J:oT»%»nA:«fR*j|R*N,N-^yf-^*A/A7$ K (2ml) izfeMl. JEt^ 1 
-^f-yl/-2a- (l-yDtyf;!/) -2a. 3, 4, 5 -f h5b.Kn<<>X [cd] -f > 
K-^-2(lH)-*> (450mg, 1. 4mmol) . SO'^St* U -7 A (290mg. 2. lmmol) 

■7 at?«* u mmzte&'Mjkt s c i c i -> m mtz.m'g* •> y * y** 5 

A?p-7h/5 7>r-(c < fcoT#]Hfc£!U ±IS@tt#)£79ing (0.31mmol, JR$ 

'H-NMR (CDCIj) <5 0. 93 - 1.06 (1H. m), 1.13 - 1.34 (2H. m). 1.40 - 1. 
51 (1H. m), 1.72 - 1.93 (4H, ■). 1.96 - 2.20 (6H, ■). 2. 28 - 2.47 (4H. n 
), 2.60 - 2.81 (3H, m), 2.81 - 2.92 (1H, m), 2.95 (3H. s). 3.17 (3H, s). 
6.63 (1H, d. J=7. 6Hz). 6.82 (1H, d. J=8.0Hz). 7. 18(1H. dd), 7.24 - 7.39 
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(5H. ■) : MW 432.59 (C,.H,.N.O,) : v^X^h/U El mix 432 

%1®m> 2a- [4- (4-7-(rf-^-4-7x-^-b-<'J 7**] -2a. 3, 

4. 5-fh7tKP^X [cd] ^f>K-^-2 (1H) -* > 

2a- (3-*^;^at» -2a, 3, 4, 5 -fF^th'o^yX [cd] 4 > K 
-;U-2 (1H) (180ig, 0.72nnDOl) , 4-T-bf-^-4-7 x-^UtT^'J ^ 

M (I90mg. 0.79mmol) , Btfft (430mg, 7.2mol) &tf h »J 7-fe h*->*** 
-fb^HJ^ (310mg, 1.4mol) U2-^°dx^ (3ml) 
HSttLfco Ri6ttKBIf»*^^ (80nl) £*0*-s fcfMfc* h U *Mcjgjfc (IN 

*88i*-SC£K.fc'K ±!£itt ! B!l£74nig (0. Hanoi. J|X^24%) Sfc„ 
• H-NMR (CDC1 3 ) S 0.98 - 1.11 (1H. n). 1- 22 - 1.45 (5H. m). 1.72 - 1.93 
(7H. n), 1. 98 - 2. 27 (6H, m), 2. 37 - 2. 49 (2H, m). 2. 58 - 2. 71 (3H. m), 
2.77 - 2.87 (1H, m). 6.66 (1H. d, J=7.6Hz). 6.79 (1H. d. J=7. 8H2). 7.10 
(1H, dd). 7.22 - 7.36 (5H. ■). 7.48 (1H. br s) : MW 430. 59 (CtiH»< 
N*0e) ; TXTsltVb EI m/z 430 00* 

Hjfep|66 6-7,-b^^-2a.3,4,5--r h5fc KoOXtc dH > K-;U-2(1H)-* 

ig-ftT — ^ A11.5g(86. 7mmol)©r^L^!iSfS(100inl)l^bT-{r^^3. 
lBl(43.4mol)*ftI>LTSSlf30^Baa»Lfc©^, 2a. 3, 4. 5-r h => t Kn*> 
X[cdH > K-^-2(lH)-*>5.0g(28.9n»ol)0— «^**K(150Bl)«:2B*|ig 
jW*T»TLfco $ btw2^iDSjiilMLT> Sl^o^h^?^-!:^ 

*ffl*HcJ:»)|*Sx ^^/:^'A^«rB^i?x^;nci§^LT7RT^L/Co 7K1 
-^-^yyot'yUi— fybiOSfeBS^ SffHb£«J3.5g (iR^56%) £1§ 
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'H-NMR (CDCI,) : 6 1.36 (lH.m) ,1.86 (lH.m) .2.20 (lH.ra) .2.42 UH.m) . 

2.56 (3H.s) .2.97 (1H.D>) .3.37 (2H.m) .6.81 (lH.d) .7.78 (lH.d) .9.46 (1 
H.s) . Bl m/z 21500* 

Sfc»l::8«littETSHML v"J*y^7A?n7hr57^- (300cc;gt& 
x^;i/-/\+-9->=i:2J:0^Ui) ICck 9tt8LTtMMb£1i!l. lg («18%) <!: 
8-7-trf-;l/-2a.3.4,5-x h5 h Kn'OXtcdH > K->I/-2(1H)-* >1. Og (iR 
$17%) fc 0 

'H-NMR (CDCh) : 6 1.33 (lH.m) .1.90 (lH.m) ,2.17 (lH.m) .2.45 OH. a) . 

2.57 (3H.s) .2.65 (lH.m) .2.95 (lH.dd) .3.27 (2H. dd) .6.83 (lH.d) .7.57 
(lH.d) .9.32 (1H.S) . El m/z 215(M) + 

HJfe0t|67 6-7-tr^yP-2a-(4-yp ; ey^^)-2a, 3.4. 5-x h 7 b KaOXCcd] 

> K-^-2(lH)-^> 
6-7-t^^-2a,3.4.5-x t Ko^vXtcdM > K-;1/-2(1H)-* >3. 2g(14. 9 
\w>l)<DmmmnQial&-5 0 ClZ}%t$lT. 7miti- h y ) *) AO. 7g(16. 4mnol) J Srttl 
^T0lCICT30^^L/c©^. -40t:K#JPL/c„ lM-vya^y^^gmK 
74.5iranol)^inx.T7;l/^>gffiMTx £-Bfe$# L/c Q 5 

JC&tifrSP^A'J^tttliLT, *Tft#L^o gj&(Na 2 S0,)&, &ET®&£ 

a* ui b n^i •> y^^j 7 a ^ p 7 h ^7 7 ^ - aoocc^Kx 

HI§ B ^$ti:TM®^«!l2.26g OR$43%) £^/Co 

'H-NMR (CDC1,) : 6 1.43 (2H.m) .1.72-1.91 (4H.ra) .2.12 (2H, m) ,2.57 (3H 
,s) .3.11 (lH,m) .3.23 (lH,m) .3.30 (2H, t) .6.79 (1H. d) .7.76 (lH.d) .8. 
37 (1H. s) . 

6-7-tr^;l/-2a-[4-(2-/ H*->7 x-;Ub'^5 ^-/^T^AP^a, 3, 
4,5-x h5b KoOXfcdH > K-^-2(lH)-^> 

6-T-fef-/U-2a-(4-7'n*y^;U)-2a. 3.4. 5-f- V3h KoOXtcd]^ > K— ^ 
2(1H)- *>0.27g(0.77mmol)©DMP&f£7nilfi{C2-y h*>7 x^/I/ v >0. 
22g(l. 16mmol)<!:^®rt x ) V W.ZZg(2.Z\wio\)Z1to^XW&T'-fyffi$LtZo 5 
lC«{iftKi^;l/ < hOffiaiCT, tKT^L/Co &$(Na,S0,)8L 
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SiLtl^itt^^'^^^A^av YfvV 4- (80cc;?n D 
*JVA-/ */-7l/=40:l«k»)»lii) IC«t«5»»LT«ja^«JO.Z8g (4X$79% 

) fcfffco 

•H-NMR (CDCh) : <5 1.06 (lH.m) .1.24-1.48 (4H.m) ,1.85 (3H.m) .2.10 (2H 
,m) .2.32 (2H.m) .2.56 (3H. s) .2.58 (4H,n>) .3.05-3.14 (5H.m) .3.24 (lH.m 
) .3.84 (3H,s) .6.74 (lH.d) .6.83-7.00 (4H.m) .7.73 (lH,d) .8.77 (lH.s) 
. LC m/z 462CM+H) 4 

3Ufc#]69 6-7-t?^^-2a-[4-(1.2.3.6-x h^b Ka-4-7 x-zUb' 'J 
f-;l/]-2a,3,4,5-T- H5b Kcr^>X[cdH > K-^-2(lH)-^> 
6-7-tr^;l'-2a-(4-7'o*7>/l')-2a.3,4.5-f- h 5 b Ko^yXtcdH > K-A/ - 
2(1H) -* >0. 20g(0. 57mmol ) 1 1. 2, 3. 6-r h 5 b K o -4- 7 x b' 'J i> y 168mg( 
0.86mmol)<tl93IJfe^l (68) (Cl£^©^ST'^b^57. 6mg (iR^24%) 

1 H-NMR (CDCU) : <5 1.09 (lH.m) .1.29-1.52 (4H.m) .1.85 (3H.m) .2.12 (2H 
. m) . 2. 36 (2H. m) . 2. 54 (2H. m) . 2. 55 (3H, s) . 2. 64 (2H. m) . 3. 1 1 (3H. m) . 3. 
23 (lH.m) .6.01 (lH,m) .6.75 (lH.d) .7.19-7.36 (SH.ra) .7.72 (lH,d) ,8.73 
(1H. s) . LC m/z 429CM+H)' 

^Sfc#j70 6-7 -b h*->-2a-(4-7 r P*7 ,; f ^)-2a,3.4.5-r h 7 b KaOX[c 
dH ^ K-/i/-2(lH)-a-y 

2a-(4-7a*7'^U)-2a,3,4.5-x h?b Ko'OXfcdH > K-^-2(lH)-* > 
94mg(0. 26nmol)<D&tt* f - U >igft2ml£0°CiCftiP LT, m- ? a o i§$m#S?93 
mg(0.52mmol)t h U 7;WdSS!21 // KO. 26mmol) ; S:tt]X.^o Mfix BgFft-e2B?f 

Yyl/*7 "5 A h/77-f- (20cc;Bf»if-/l'-^**> = l:2 

iOiStiJ) KJ:OfflHLTMtt&«88ng OR*89K) &mtz 0 
'H-NMR (CDC1,) : <5 1.27-1.52 (3H.m) .1.71-1.90 (5H.in) ,2.12 (2H,m) .2.3 
0 (3H.s) .2.59 (2H.n>) .3.32 (2H, t) .6.71 (lH.d) .6.84 (lH.d) .8.72 (lH.s) 
nmmil 6-7-tr h*->-2a-[4-(2-;< h*^7 x-^b'^5>"-A/)7>;t/l-2a, 

5 0 
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3,4,5-fh5b Ka^ >X[cd] > K-^-2(lH)-* > 

6-7-fc h*i>-2a-(4-7*a*'7f-;l0-2a.3. 4.5-f h7t Ko*i>X[cdM > K— 
;U-2(lH)-^>300mg(0.82nmol)©DMF^«[2iDlfC. 2-/- h + ->7x^tX7 /> 
315mg(1.64imnol)£N,N-y-f V/Db';UxW $ >0. 57ml(3. 28mniol)£J!Hl;iT 

57-f- (80cc:*uo*vUA-y *y-;l/=30:U9Slii) KiOfllttLTM 
4bMl43i« (iR*36X) *f»fco 

'H-NMR (CDCh) : 6 1.16 (lH.m) ,1.36 (3H,m) .1.44 (2H. n) .1.73-1.90 (4H 
. m) .2. 30 (3H. s) . 2. 33 (2H. n) . 2. 59 (4H. m) . 3. 06 (4H. m) . 3. 85 (3H. s) . 6. 
67 (IH.d) .6.83-7.00 (5H.m) .8.66 (1H, s) . 
LC m/z 462(M+H)' 

Hjfe0i|72 6-b Ko»->-2a-[4-(2-y h*->7 x-/Hf*7 i? - =f- fr]-2*. 
3,j.5-fh7b Ko'OXCcdH V K-/l/-2(lH)-^-> 

6-T-fe h + ->-2a-[4-(2-y K*->7 .U/) 7" VP] -2a. 3. 4. 5- 

7 (>7 t Ka'OXtcdl'f V F--'U-2(lH)-^->'12ling(0.25inmol)oy 
jg&i;^ h 'i 7 A/- K©y ? y -^jS30n)g^Jn^.T^aT3B#P^jtr^ L 

'H-NMR (CDCh) : S 1.15 (lH.m) ,1.34 (2H.ra) .1.59 (3H.m) .1.76-1.85 (4H 
. m) .2. 09 (2H, m) . 2. 49 (2H. m) . 2. 67-2. 78 (4H. m) , 3. 20 (4H. m) . 3. 85 (3H. s 
) .6.54 (lH.d) .6.60 (IH.d) .6.85-7.03 (4H,m) ,7.18 (lH.s) . LC m/z 43 
6(M+H)- 

mfaWn 6-7-tr h*>-2a-[4-q2.3,6-r h5 b Kn-4-7 x-^b* 'J V-AS) 
•/^^]-2a.3.4.5-r h b Ko^>X[cdH > K-;U-2(1H)-* > 

6-7-b h^r >-2a-(4-7 r o*7'f-^)-2a,3.4.5-7 L h5 b Ko^XfcdH > 
K-^-2(lH)-^->0. 14g(0.38mmol)i 1.2.3. 6-r h?b Ko-4-7 x-/l/b''J 
0. 15g(0.76mmol)«fc'9llife^J (71) JCfgi&<Z>?}&-e^J!Ht&#!64mg (iR$38%) 
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1 H-NMR CCDCla) : <5 1.16 (lH.m) .1.34 (2H.m) .1.48 (2H.m) .1.84 (3H.m) . 
2.09 (2H.m) .2.29 (3H. s) .2.38 (2H.m) .2.57 (4H.n>) .2.64 (2H.m) .3.10 (2 
H.m) .6.02 (lH.m) .6.68 (lH,d) .6.82 (lH.d) .7.19-7.37 (5H.a) .8.51 (1H. 
s) . LC m/z 445(M+H) + 

^Sfe0)|74 6-b Fot->-2a-[4-(U3,6-f h7b Ka-4-7x-/l/b , 'J : J-Jl) 
y^;U]-2a.3,4.5-f- h^b KP^>X[cd]-f K-^-2(lH)-^> 
6-T-fe h + ^-2a-[4-(1.2.3.6-xh7h KD-4-7iiAt«J s J-Wf-M-2s. 
.3.-4.5-rh5h Ko^yX[cd]-f >K-^-2(lH)-*>«tO«W (72) icfe 

'H-NMR (CDClo) : <5 1.11 (lH.m) ,1.30 (2H. m) .1.47 (2H. m) .1.82 (3H,m) . 
2.08 (2H.ni) .2.37 (2H. m) .2.56-2.69 (5H.m) .2.77 (2H.m) .3.11 (2H.m) .6. 
04 (lH.m) .6.53 (lH.d) .6.59 (lH.d) .7.19-7.38 (5H,m) .7.98 (lH.s) . LC 
m/z 403(M+H) + 

HJfe{B|75 6-/ K* >-2a-(4-7'n*7^1/)-2a,3,4.5--r h-?b Ka^^XLCd] 
4 y K-^-2(lH)-^> 

6-7-tr h h*f-2a-(4-7D*7*A')-2a.3.4.5-r h 5 b K d ^ y X [cd] ^ > 
ls -_ ;l/ _2QH)-^>0.60g(1.64mmol)CD> 9 J - )\>feW\§v\\z.+ MJ 

4mlH?§)WL-r, a^b^^mliJ^ifrrt 'J ^ A7Kj§fK2ml^iDX.T^ST— Bft 
PLL S^tl^i^^ffllHL^^ lWfcBTCftfrLfco te*(Na,S0.)fik 

(100cc:tt»if-^-^**^=l:2«fc»)«tH) KJ:9tt3lLT8Mft£ao.31g 

0R*P56%) £'#^0 

■H-NMR (CDCU) : 5 1.18-1. 48 (3H. m) .1.70-1.93 (5H,m) .2.09 (2H.m) .2.6 
1 (lH.m) .2.78 (lH.m) .3.07 (2H. t) .3.79 (3H. s) .6.61 (lH.d) .6.65 (lH.d 
) .8.22 (1H.S) . 

£Jfef*|76 6-^ h^->-2a-r4-(2-^ ^^7x-;Ub'^7V-^)y^^]-2a. 3. 
4,5-fh5b Ko^>X[cdH > K-/W-2(lH)-^> 
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6-> h + >-2a-(4-yn^y^;l/)-2a,3.4.5-r h5 t Ko^yXtcdM > K- 
;I/-2(1H)-* > 135mg(0. 40mmol) t2- / h + y7i-^tX7i?> 153mg(0. 80mmol 

uofstsw (68) {iie^<D^ST^s^t^i59mg or$88%) zmzo 

'H-NMR (CDCh) : <5 1.12 UH.m) , 1.25-1.48 (5H,ib) .1.73-1.89 (3H.m) ,2.0 
9 (2H.tn) .2.30 (2H,m) ,2.61 (5H,m) ,2.78 (1H.d) ,3.05 (3H,m) ,3.77 (3H.s 
) ,3.83 (3H,s) ,6.58 (lH.d) ,6.62 (lH,d) ,6.82-6.99 (4H.m) ,8.87 (lH.s) 
. LC m/z 450(M+H) + 

*Jfe0|77 6-> h*'>-2a-[4-(1.2,3,6"r bv t Ko-4-7 x-^fc' U V-h)? 
f-;k]-2a.3.4.5-r h5b Ko'PXEcdH > K-^-2(lH)-*> 

6-^ h + >-2a-(4-7'a^7 r ^>l/)-2a,3.4,5-7 L h5 t Ko / OX[cd] -Y y K— 
7l/-2(lH)-^>135mg(0.40minol)il.2.3.6-x h5h Ku-4-7 x-;l/f 'J ^>15 
6mg(0.80imnol)J:f3^!l^l (68) (Ct£$g©7jj£T;&S<t£$l83mg (iR^50%) 
tz 0 

1 H-NMR (CDCh) : 5 1.14 (lH.m) ,1.34 (2H,m) .1.47 (2H,m) .1.75-1.90 (3H 
.in) .2.10 (2H,m) .2.35 (2H.m) ,2.52-2.64 (5H.m) ,2.77 (lH.m) ,3.08 (2H.m 
) .3.79 (3H,s) .6.01 (lH.m) ,6.59 (lH.d) .6.63 (lH,d) ,7.19-7.37 (5H,m) 
.8.07 (1H, s) . LC m/z 417(MtH)* 

3mWt 6-> h^->7^>>U^-;l/-2a-(4-7 f D^7 f f-/l/)-2a,3,4,5-x t K 
aOX[cd]>( > K-^-2(lH)-^-> 
t&itTJl i ^-^A1.95g(14.61mmol)CD1.2-v ! ? dux? >SlTO(30ml){C I- D 
44g(4. 87B«ol)*)!lPiLT0t:JC^ L fc„ 2a-(4-7 o*y^yl/)-2a. 3. 4 
,5-fh7t KD^>X[cdH V K-^-2(lH)-*>1.50g(1.64BMl)©1.2-y^ 
DDX?>&&30ml£jta/LT, $&IC0^2B*IBHIt#Lfco SJC^IC^ 9 J -As 
*50nlto;iTMTlB*IHHa#Lfc». * o nrt/bA-rtttfj LT, lWIMn?tt»L 
/Co £$(Na,S0,)&, «ET»«E*B*LT»&nA:*!R«j*->y*y^*5A 
?D7h/77-( - (300cc:&SP^U-'\*-!>-:/=l:lct9&liD H<fc«9?IS!!L 
Tx $^«cMxf-yl/-'\+^>«l:Oliaii$-li-TM{l:^m63g (TO35% 

'H-NMR (CDC10 : 6 1.23 (lH.m) ,1.41 (lH.m) ,1.71-1.92 (5H.ni) .2.14 (2H 
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.n) ,3.08 (ltim) ,3.30 (3H.n>) ,3.87 (3H. s) .6.81 (1H, d) .7.94 (lH.d) .8. 
76 (1H.S) . 

H5feP|79 6-> h^i//y;U»HJ./U-2a-[4-(2-^ ht>7t^^7^l/)^ 
f-^]-2a,3,4.5-r h5b KP^XfcdH > K~^-2(lH)-^> 

6-^ h*i/^;l/+:-;l'-2a-(4-yo*7'f-;W)-2a,3,4.5-x h5t V'oKyX 
[cdM y K-^-2(lH)-^>300mg(0.82iiimol)t2-> h*->7 x->l/f<7 >31 
5Bg(1.64«BOl)«k*)£ttW (68) lcKtt©#fcTtl»l:£1!j3lli« OK$79%) 

o 

'H-NMR (CDCh) : 6 1.06 (lH,m) ,1.34 (3H,n) .1.50 (2H,m) .1.86 (4H,m) . 
2.11 (2H.m) ,2.41 (2H,ro) ,2.71 (3H.ni) .3.07 (4H.m) ,3.29 (lH.m) .3.84 (3 
H.s) .3.86 (3H.s) .6.74 (1H, d) ,6.83-7.01 (4H.m) .7.91 (lH.d) .9.20 (1H, 
s) . LC m/z 478CM+H)' 

£Jfe#]80 6-^ h*->*;t/#-;U-2a-[4-(l,2,3,6--f h?fc Ko-4-7t-/Hf 
ij ^;l/)-rf-yH-2a,3.4.5-r h5h KP*>X[cdH > K-^-2(lH)-^> 

6-> h^>yj;U^-^-2a-(4-ya*^^^)-2a.3,4,5-7 i fc Kn^yX 
[ cd ]^ ^ K-^-2(lH)-^>270mg(0.74nnnol)il.2. 3.6-r Y5 t Ko-4-7 i — 
;Uf 'J *>288mg(l. 48mmot) J; OHJfet*! (68) JCKtt©^T#a<t^«l267ng ( 

'H-NMR (CDCh) : 8 1.07 (lH.m) .1.30-1.49 (4H,m) ,1.85 (3H. m) .2.12 (2H 
.■) .2.35 (2H.n) .2.52 (2H,m) .2.63 (2H. t) .3.08 (3H.m) .3.28 (lH.m) ,3. 
85 (3H.s) .6.01 OH, tn) .6.74 (lH.d) .7.18-7.35 (5H.m) .7.91 (lH.d) .9.32 
(1H.S) . LC m/z 445(M+H) + 

Xl&mi 6- iJ JW <* 4 ^-2a- [4-(2- ^b^i/7x^^7^W] -2 
a. 3. 4. 5- fh5b KQ'OXrcdHy K-;U-2(lH)-*> 
6-^ h*->*^'JC-^-2a-[4-(2-> h + ->7 x-;l/f^5 •^-/l/)7'7 t >'H-2a. 3, 4 
,5- r(-7h Ko^yXtcdM > K-^-2(lH)-^>100ing(0.21niniol)cD^ 9 J 

- ;uj§fg(3mi ) \z io%7k8Hb u f - 9 atRjSfSK mi ) *in*.T30i$iiBJnfc««t L fc 0 
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T'x C © ^7 ?K >iSE3§2!H£30mg(0. 06mmo 1 ) £ DMF ( 1ml ) LT, i?->*o'\* 
->;l/rt/l/;t-:sM i K(DCC)20mg(0. lOmmoDtl-b Kn + i/'O*/ h U 77-MHOB 
t)13mg(0. 10iranol)^toA.T^a-e3^8ll$L/c^ 0 < Ct?*iPLT28XT>* 
-T*lnl*j!iniLT$e>K:fflT2NfM«»Lfco »ET*H*B4LTx 5^ + 
>HP-20 ( = «<b*) KMS-frfco 7K : ^ ?/-^=10 : 1 (300ml), |5)1 : 
l(200iDl)^O-Zr^^>'->'K300Eil)TjgtiiLT^S^«526ing (©$86%) 

o 

'H-NMR (CD,OD) : 6 0.91 (1H.id) .1.19 (3H. m) .1.34 (2H.m) .1.67-1.84 (3H 
.m) .1.96 (lH.ni) .2.06 (lH.m) ,2.23 (2H.m) ,2.50 (4H.br s) .2.92 (5H.m) 
.3.73 (3H. s) ,6.66 (IH.d) ,6.76-6.91 (4H.m) ,7.36 (lH.d) . 
LC m/z 463CM+H) * 

Hfeg»|82 6-/7;U/<^^;U-2a-[4-(1.2.3.6-x h^b Ka-4-7 x-^b' 'J V- 
4Q7?-Jl/]-2a.3.4.5-f Yvh KP^vXEcdH > K-;W-2(1H)-* > 

6-^ h*->*»;l/#— ;l/-2a-[4-(l,2,3,6-r- h5b Ko -4-7 x — ;Ub # 'J i*— yl/) 
7>;U]-2a,3,4.5-x h5b Kn^>X[cdH > K-;I/-2(1H)-* >J; OflJ(50J81 
»cE*0^i*T?ai»t^4S9 (W48%) £i#A:o 

'H-NMR (CDaOD) : 6 1.03 UH.m) .1.33 (2H.m) .1.64 (lH,m) .1.72 (lH.m) . 
1.86 (2H.m) ,2.07 (lH.m) .2.20 (lH.m) .2.37 (2H.m) .2.56 (2H,n>) ,2.69 (2 
H. t) .2.95-3.11 (3H,n>) ,3.45 (lH,m) .6.07 (lH.m) .6.76 (lH.d) .7.19-7.40 
(5H.m) ,7.46 (lH.d) . LC m/z 430CM+H)* 

%mWM 6-yn^r-2a-(4-7'p ; E-yf-^)-2a.3.4.5-7 L h 5 b KnOX[cd] 
> K-/u-2(lH)-*y 

2a-(4-7'D^7'f-;l/)-2a.3.4.5-7 L b Ko^XfcdH > K-A/-2(1H)-* 
>0. 50g(l. 62nnnol)©l. l- : S9u nx* >fg&20ml£-20rtcftJP LT^JtO. 10ml 
(1.94mmol)£j!jn;L£o $ £K-20^TIB#Pb1»#LT5£&&? o n*;UA-ejfi 

«»Lfco fc*(Na,S0«)8L «ET»«*9*LT, — 
ff«tiR**T*mt^0.54g (4MS86%) 

'H-NMR (CDCli) : 5 1.19-1.52 (3H,m) ,1.70-2.00 (5H.m) .2.14 (2H..m) .2.7 
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4 (2H,t) .3.31 (2H.0 .6.64 (1H. d) .7.34 (lH.d) .8.61 (lH.s) . 
££0184 6-7q*-2a-[4-(2-;t h*>7 x_;Uh'^5 ^-;l/)7^U]-2a, 3. 
4,5-r Y3h Ka'OXCcdH V K-^-2(lH)-^> 

6-7 , a*-2a-(4-7a*-7'^l/)-2a,3.4.5--r Yvt KP^>X[cd]'T > K-/1' 
-2(lH)-^>220mg(0.57mmol)i2-^ r-*>"7 x— ;l/b'^5 ^ >219mg(l. 14nunol) 
«tO^«t«»l68lCfS^©^rST'M^^246mg (iR$87%) £iffc 0 
'H-NMR (CDCU) : 6 1.08 OH.ui) , 1.26-1.46 (4H.m) ,1.72-1.96 (3H.m) .2.1 
4 (2H.m) ,2.31 (2H,m) .2.59 (4H,br s) .2.73 (2H. t) ,3.06 (4H.br s) .3.84 

(3H, s) ,6.57 UH.d) .6.83-7.00 (4H.m) ,7.31 (1H, d) ,9.04 (1H. s) . 
LC-MS m/z 498, 500(1 :1)(M+H) + 

nMms 6-7a*-2a-i:4-(l,2,3,6-7 L Yv b Ka-4-7 i-^b' 'J »z.h)f* 
;l/|-2a,3.4,5-r t Fn\yX[cd]-f > K-;U-2(lH)-*> 

6-7'o ; t-2a-(4-7'o*7'^>'U)-2a,3,4.5-^ h 5 b Fd^>^ [cd] -l* y Y'-to 
-2(lH)-^>220mg(0.57mmol)<i:1.2.3.6-x h5 t Ka-4-7i-^b*'J i? >222m 
g(l. 14mniol) c kO^Sg^68{cIS^©^T^Ja'(h^f!I194mg 0K3S73%) £'&tz 0 
' H-NMR (CDC1,) : <5 1.11 (lH.m) .1.31 (2H, m) .1.46 (2H.ro) .1.72-1.93 (3H 
,m) .2.13 (2H.m) .2.35 (2H. m) .2.52 (2H. m) .2.63 (2H. t) .2.72 (2H. t) .3. 
08 (2H.m) .6.01 (lH.m) .6.59 (lH.d) .7.19-7.31 (6H.m) .9.16 (1H. s) . LC 

m/z 465, 467(1 :1)(M+H)* 
^fi6#|86 6-- ha-2a-(4-7 f P ; &yf-^)-2a. 3. 4.5-7 1 Yvt Ka^>X[cd]-Y 

y K-^-2(lH)-^v 

2a-(4-7*a*7'*-/U)-2a.3. 4.5-x Yv b KoOXtcdH > K-^-2(lH)-* 
>100mg(0. 32mmol )£@^2ml IC?§8? LTOTK&iP L tz a CttK&t7k@tK46/z I ( 
0. 48mmo I ) 1 588*19 u I (0. 48maol ( 1ml )£iD*.T. $ £ (C15 a CT-Bfe 
1S# L/: Q 5iS** ^ n d AT?fftttJ LT. 7k. tfctt*** I* l> $ A7k&&<£> 
HTgfe^LfCo £*(Na.S0.)flU «BET*«E«:a±LT» -s *) ii Y to* 5 1* 9 u 
7h/77^- (20cc;ft®fi^^-^+-9">=l:2ck«3^th) KJ: 9f&8!LTi!l 

'H-NMR (CDCl,) : 5 1.25 (lH.m) .1.46 (2H. ra) ,1.73-2.02 (5H. m) .2.18 (2H 
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.m) .3.24 (2H.ni) .3.33 (2H, t) ,6.89 (1H. d) .8.15 (1H. d) ,9.07 (lH.s) . 
El m/z 352, 354(1 :1)(M+H)' 

nteWM 2a- [4- (4- ^->>l/} 7^;U] -2a, 3. 4, 5- 

f h7hKo^>X [cd] 4>K-A/-2 (1H) 
2a- (4-yot^f-;l.) -2a, 3, 4, 5-t b. VaK>X [cd] -< > K-/1/-2 
(1H) -*> (147mg, 0.48nnnol) % 1- (2-£Uv?;l>) f^-5^> (86ng. 0.53nm 

ol) A (99mg. 0. 72mmol) £&7kN. NiS / ^frfrJlAT i K (2m 

1) 4\ 60 < tT'-Bfcm#Uco £l££ME&:fcU SSSlCftlfcx^K 

W7A?D7 --e^HlfflSJILs ±§Egtf)^£l90fl)g (0.48mmok JR 

*100X) 

'H-NMR (CDC10 (5 1.03 - 1.52 (5H, m), 1.75 - 1.92 (5H. n), 2.06 - 
2.19 (2H. m). 2.22 - 2.34 (2H. m). 2.60 -2.69 (1H. m). 2.79 -2.89 (1H 
. m), 3.47 - 3.52 (4H. m), 6.59 - 6.63 (2H. s), 6.67 (1H, d. J=7. 4Hz) 
, 6.80 (1H, d. J=7.8Hz), 7.17 (1H. dd), 7.46 (1H. d, J=8. 0. 7.6. 2. OH 
z). 7.62 (1H. br s), 8.17 (1H, m) ; MW 390.53 (C 2 <H,oN 4 0) ; 
19 Y>\> LC m/z 391 (M+H) + 0 

tz 0 MW 426. 99 (C 2 «H, , C1N 4 0) ; LC m/z 391 (M-HC1+H 

)*. 

H!fc{&188 2a- [4- {4- (2-b'U $ \H3 i>-)\>] 7^;!/] -2a, 3, 4. 5 

-rF7l:KoOX [cd] 4 > V—)\/-2 (1H) 
1- (2-£'J e^ v>Kft/LT. 1- (2-b'U ~ y >1MM£ 

'H-NMR (CDCh) <5 1.02 - 1.14 (1H, m), 1.26 - 1.51 (4H, m). 1.75 - 
1.92 (3H. m). 2.06 - 2.18 (2H, m), 2.22 - 2.34 (2H, m), 2.60 -2.70 (1 

H, m), 2.80 -2.90 (1H. m). 3.77 - 3.79 (4H. m), 6.47 (1H, dd. J=4.7, 

I. 6Hz). 6.66 (1H. d. J=7. 8Hz), 6.80 (1H, d, J=7. 8Hz), 7.28 (1H. br s) 
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, 8.29 (2H. dd) ; MW 391. 52 (C«,H J9 N 5 0) ; FAB ■/ 

z 392 0ltH)* o 

fc 0 MW 427.98 (C«»H»oClN.O) ; h/P LC m / z 391 (M-HC1) 4 

&ffifl89 2a- [4- (4- (6- ( HJ 7 p / » JlQ g'J K-2-^l/) 

7^] -2a, 3, 4, 5-f hfb Ka^>X [cd] 4>V-A,-2 (1H) -» > 

1- (2-tr«JSW) tf^yvicftS-T. 1- (6- (HJ7;M-n;<f-;U) f'J K 
£^5*>£fflt^{fe(i> H«S0I87 £ffl«ICfcjfcLfc (iR$80%) e 

'H-NMR (CDCh) 5 1.04 - 1.17 (1H. m). 1.29 - 1.52 (4H. m). 1.71 - 
1.92 (3H, m), 2.06 - 2.20 (2H. m), 2.22 - 2.36 (2H. m). 2. 41 - 2.50 (4 
H. m), 2.60 -2.70 (1H. m), 2.80 -2.90 (1H. n). 3.52 - 3.60 (4H. m). 6 
.67 (1H. d. J=7.6Hz). 6.74 (1H. d. J=8.8Hz). 6.81 (1H, d. J=7.6Hz). 6 
.92 (1H. d. J=7.6Hz). 7.12 (1H. dd). 7.40 (1H. br s). 7.55 (1H. dd) ; 
MW 458.53 (CsHt.F.O) : VXX^U TSP m / z 459 (M+H) + a 

tzo MW 494.99 (C 25 H 3 oClF 3 N<0) ; v^n^ TSP m / z 459 (M-HC 

ir 

mmmo 2a- [4- (4- (3- (h'J7^P^*) tf'J K-2-*fr) bXry 
-A,\ -H-M -2a, 3. 4. 5-fh7b Kn^>X [cdl >f >K-^-2 (1H) -* 



l- (2-tr'J *;l/) tX7^>i:ft^T, 1- (3- (h'J7^*a^f^) fU K 

'H-NMR (CDCh) <5 1.03 - 1. 14 (1H. m), 1.30 - 1.50 (4H, in), 1.76 - 
1.92 (3H. m). 2.06 - 2.19 (2H. m), 2.25 - 2.35 (2H, m), 2.47 - 2.54 (4 
H, n). 2.60 -2.70 (1H. b), 2.80 -2.90 (1H, n), 3.26 - 3.34 (4H. a). 6 
.67 (1H. d, J=7.6Hz), 6.80 (1H. d. J=8. 0Hz). 6.91 - 6.95 (1H, ■). 7.1 
1 (1H. dd). 7.31 (1H. br s). 7.81 - 7.83 (1H. m). 8.39 - 8.40 (1H. a) ; 

MW 458. 53 (C J5 H, 8 F 3 N,0) ; vX^H/l' TSP m / z 459 (M+H)" 0 
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fco MW 494.99 (C, 5 H.ioClF,N40) ; 7XX^^ h/U TSP m/z 459 (M-HC 
Sttftffll 5-HT, ggft <h Q%£%ft]ttfflE* 

& (lOnil MgCl 2 . 0.2nAlEDTA. 0. 001X^*;P^ U >fc«fcc;0. 1X7X3 ;Ut*>gf^ 
t,-50n« Tris-HCl pH7.4) #y x^-F-T**** 

^XUfctftK* j&B#£4^T39000gT20#F H 1&>6#&iUco jlbtlfc^l/^ 
h fc. iftaiOcBi©**-> + - Utt^OHMiafcO lil©7 -y H?^&»8E£jtox. 
TSBSIS*, IM**yxtYXLfc. COSSlli, Si^SSlnM[ 3 H]-5-CT ( 
i K HJ 7** 5 » fcJ:C;i-1000nM©*Jfe^I 1-90 4»©-ltt5£ ( 

7y-b-fS**500tf 1KU £jtli37tT15#F B , H s >LTfTofc 

o GF/B74yl/?-±Tffiig&i®£tb£C£C«fc9^>*i^-^3 >*#jL3-t*\ 
6mItD^50«M Tris-HCl (pH7. 4) TftfrLfco JS[*tlStttt'< v * - Kftfc-> 

£<©5-HT,gS(*Ktt-9 u 4KiflW<0.001 //MM M-C*SC£0<itB3nfc o 
ttKffl 2 5-HTi»tt£ ®*l6«fttttttt 

7 -y hfif*B£*&l 0^S©0.32M i'a^^P-^+TWWXU 
900xg TlO#IB|0]^#«U:J:$f»fc±fr** $ fclcll. 500xgT20^iS^«l 
LiZo i#£ft/cfctltK500inM Tris-HCl (pH7. 4) ttflrtt{rftix.llfiilltt. 39,900xg 
T'20#^iI/fr#j3tU <#t>tl/cfl:g£P2ii#<t Lfc P2®#£, InM ©['H]fr 9 
y-tr'J :/£<fctf*36iPHk£&*#t;50iiill Tris-HCl (pH7. 4)^Sj«4>T'37TT'15^ 

;i/ ? - © J H8rJtt£tt£«f* •> > ¥■ u - •> 3 > * 7 > * - jc«t 0 itffl"J L fc 0 #4* 
Utt^dlO/zM^v-tU >#aETl-«k0ft^U Cti£©£?!>M^#tW*££- 
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s>mm&mi*n*Lfco *ni=J:»)*»fc5-HT, ram <t*» 

£>*lfc5-HT, *©lt£T£K^L /Co T*©8*A*£fcfr**5fc 





5-HT, ©Ki(nM) 


5-HT, ©Ki(nM) 


5-HW5-HT, 




61 


8.9 


7.0 




414 


27 


15.0 


4L£$J87 


120 


11 


11.0 
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1 . HftiC ( I ) 




So R 1 ^oy>H^ fi«7^*^ ^7A h'J'^yf^ 

t Ko + ->, 7;l/3*->\ TJl/f-Atf-** 7)V*r)V*t\/-7 x~;K 7 < M^X,)U 
*j=./l/ % 7A/3*i/*A/j»J— >k X^t^-OK 7SA 1SS7:A rt;l"< 
7 A** 4 JK 7i/A/*fctt*.rt/iH*i/**U R* <i7k£II 

^*fcttfc»7 U R 3 tt**IB^ fift7;l/*yU*fctt77/b* 

H«L, R* tt**!!^ /Nay>gj^ iS»7;u*^ tKo + A 7*a 
+ 7->>K 7-rt/3*->*^U*-vk - ha. 7SA Rift7 5 A rt;l"<* 
.-Ok 7A/+yl/*;l//<*'f A>£fc«7WM-*i/£3l U R s teffi3R7;U*/W 
•>7/, a/M?*^ 7Wk 7 + 7/1^3*^ 7^ 
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YttN3fcf*CH**U R' . R' s R 1 > R 4 *iJ:tfnttJHE4|B| 

tissue i iztd.m<Dit&®is±vmMmztf®ztizz<Dmo 

3. HttS CM) 




4 . -A&iS; (IV) 




(IV) 
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R' x R' s R' > R s RUnttmitm&T'&Zo ) 

5. -»a cv) 



[5S«K R' % R 3 , R« % Z&tfnttliHEt™-??**. ] 

-e7F$ttsfil#jg i *cis«©ift^tt*jj:a { iS3i8Wici l fS*n*'t©*o 

6. — fiftxC (a-1) 



^i"£D7;i/4r;i/x;l/t.>S6iXf;i/SSifcli^y-lf>x;l/t.-;^+->, p- h 
, R< fc«fctfn«fiE£IWlN&S. ] 
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Xto (B**ftf) 

roj D«fcJ:*HS* fito* J8*9IC"12W"«*» 
rpj SBtHBBifiT. ^o«*Bfl>3£ao«Bt'X5ttlB 


TTJ «lhBBXtt«*B«fc&*S 

<DffSttX tta jMt A<tt l^^bWb© 
r yj tt£NB®*«%tr?ft-»?* !3grX»<tft©iPJ 

r&j H-/<f>h7 7 s 
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